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PREFACE 



This manual has been prepared for customer engi- 
neers and other technical personnel directly involved 
with maintaining the disk storage unit (drive). 

Logic card information is provided by four sections 
in this manual. Section numbers and a brief descrip- 
tion of their contents are listed below. 

Section 1 - Introduction to logic symbology and 
card construction. 

Section 2 - Description of integrated circuits used 
in the drive. Includes pin assignments 
along with truth tables and/or typical 
waveforms. 



Section 3 - Description of descrete components and 
their functions. For ease of using the 
logic diagrams, transistors and their 
associated components are frequently 
condensed into an equivalent logic sym- 
bol. This section, arranged in alpha- 
betical order of the circuit type 
designator (AAA-ZZZ) explains these 
functions and illustrates the actual 
discrete elements. 

Section 4 - Schematics of logic cards. These 

schematics are arranged in alphabetical 
sequence of the last three characters of 
the card type. The first character of 
the card type is for internal control of 
card revisions. 
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SECTION 1 
INTRODUCTION 



MAINTENANCE AIDS 



GENERAL 



Section 1 contains information on logic symbology, operational amplifiers, integrated 
circuit package configuration, discrete component descriptions and logic card diagrams. 

The logic used in this device consists of two styles of circuits: discrete component 
and integrated circuits. Discrete component circuits contain individually identifiable 
resistors, capacitors, transistors, etc. 



Standard logic levels used are: "l" = +3 volts and "0" = volts. All signals are 
named for their function when a "1". For non-standard logic levels or analog signal 
voltages, refer to applicable circuit description. 

BACK PANEL 

The Back Panel consists of the logic board wire wrap assembly and guiding piece parts 
for the logic cards. 

Logic cards are plugged into the logic board wire wrap assembly. Guide rails con- 
nected" to perpendicular panels guide the cards into place and restrict horizontal or 
vertical movement. 

Wire wrap pins extend through the back panel. The logic cards mate with these pins 
on one side of the back panel. On the other side, the "wire wrap" side, wiring inter- 
connects the logic functions between cards. This wiring is secured to the pins by the 
wire wrap technique. These pins also provide convenient test points for monitoring 
logic levels of all signals entering and leaving each card. 

The wire wrap surface of the logic board wire wrap assembly contains wire wrap pin 
identification (Figure 1-1). Logic cards are designated by horizontal row (A, B, C, 
or D) and vertical column (1 through 30). Wire wrap pins are then called out by pin 
number and column A or B. For example, A8-12B is the back panel pin at logic row 
A, position 8, pin 12 of column B. 
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Wire Wrap Pin Identification 

A8 Position 8 in Chassis Row A 

12B Pin number 12 in Column B 

3A Pin number 3 in Column A. 

When Chassis Row and Position 
are not listed it is identical to 
the one above it. 

JA80 Auxiliary connector used to In- 
put or output signals to/from 
Back Panel. 

5A Pin number 5 in Row A 

Logic Representation 

X/Y Function symbol 

L005 Logic term or identifier 

VHI Circuit type designator. Alpha 

characters indicate discrete 
components, (see Part 3). 
Numeric characters indicate 
integrated circuits (see Part 2). 



A8 Location of Logic Card. Con- 

nector 8 of Row A. Location of 
full size cards identified with 
top connector. 

xxx Special circuit characteristics. 

(Oscillator frequency, delay 
period, etc.) 

2 Input applied to transistor Q2. 

4 Output transistor (if applicable) 

Q4. 

—/— non Logic Level 

» t < Pin connections. 

^ Indicates direction of signal flow. 

—1870 When no pin connections are in- 
dicated, it is a continuous fail 
going from preceding term to 
indicated term. Page number 
will be given if different, 
(xx-1870^. 7J1W 



Figure 1-1. Wire Wrap Board Assembly 
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JA80 through JA85 and JA90 through JA95 are auxiliary connectors used to interface 
logic cards with maintenance panel, I/O connectors, etc. Pin identification is by pin 
number (1 through 14) and row (A or B). (JA80-5A is auxiliary connector JA80, pin 5, 
row A). 

LOGIC CARDS 



PHYSICAL DESCRIPTION 

All components of the logic cards (Figure 1-2) are mounted on one side of a printed 
circuit board (PCB). Two sizes of PCB are used. The 6. 075 x 2. 3 inch PCB is 
called the half-size card (plugs into one logic row). The 6. 075 x 4. 85 inch PCB is 
the full-size card. The latter card spans two rows of the logic chassis. 

Numerical designators (1 through 99) are etched on the non-component side of the 
board identify each transistor. A 4 -character alpha-numeric designator is etched on 
the non-component side of the board to identify the card type. A matrix code 
(alphanumeric) also appears on this side. Non -amplifying components such as 
integrated circuits, resistors, capacitors, diodes, etc. , are not marked. 

PIN ASSIGNMENTS 

Half-size cards are equipped with a 28-pin (sockets) connector, while the full-size 
card contains a 62 -pin connector. Connectors are mounted along the shorter dimension 
on the component side of the board. 

The pins of each card connector are arranged in two columns (A and B) and are 
numbered from the top starting with pin 1 and continuing through pin 14 on the half- 
size card. The pins of the full-size card are numbered 1 through 34, however pins 
18A, 18B, 19A, 19B, 20A, and 20B are omitted. 
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COMPONENT 
SIDE 



PIN IA 



PIN IB 



NON -COMPONENT 
SIDE 



TEST 
POINT 





llllllllll 



© 

.INTEGRATED 

CIRCUIT 



Z 

o 



PIN34A 

NOTES: 

(f) INTEGRATED CIRCUIT LOCATED AT BOARD MATRIX D2 

2. ON LOGIC DRAWINGS, CARD PINS AND MATRIX LOCATIONS, ARE 
PRECEDEO BY 3 DIGITS THAT IDENTIFY LOCATION OF CARD IN 
LOGIC CHASSIS (A23, POSITION 23 IN CHASSIS ROW A) 

(D PINS 18, 19, 20, (A AND B) NOT PRESENT 



Figure 1 -2. Logic Card Detail 

The logic chassis wire wrap surface (side opposite surface where cards are installed) 
contains wire wrap pin identification information adjacent to each chassis row. Wire 
wrap pins are numbered 1 through 17 in each chassis row. When a full-size card 
(spans two logic rows) is installed in the logic chassis, card connector pins (sockets) 
IA and IB mate with wire wrap pins IA and IB of the upper row, while card connector 
pins 21A and 2 IB mate with wire wrap pins IA and IB of the row immediately below. 
The logic diagrams for this unit show connections in terms of wire wrap pins. 
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TEST POINTS 

Test points are located near the edge of the card opposite the connector and in other 
strategic places on the component side of the board. Test points are identified 
alphanumerically starting with A on the top, outer edge. Test points A and Z are 
available for ground reference on full-size cards. Only test point Z is available for 
ground reference on half-size cards. 

LOGIC SYMBOLOGY 

INPUT /OUTPUT STATE INDICATORS 

Input/output state indicators are the polarity indicator ( — fc»jor|i> — ) and the logic 
negation indicator ( — o| or (d — ). 

The input polarity indicator indicates the most negative potential is required to satisfy 
the logic function represented by the qualifying symbol. The output polarity indicator 
indicates the most negative potential is present at the output when the logic function is 
satisfied. The absence of the polarity indicator indicates the most positive potential 
is present. 

The logic negation indicator is a small circle located at the origin or termination of a 
signal line, and tangent to a logic symbol. The presence or absence of this indicator 
tells the conditions that are necessary to satisfy the function of the logic symbol. The 
presence of the circle indicates a "0" logic level on that line is needed to satisfy the 
function. The absence of the circle represents a logical "1" as needed to satisfy the 
function. 

The relative level indicator depicts the occurrence of inversion. Figure 1-3 shows 
some representative examples of the relative level indicator being used in this manner. 
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INVERTING 
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Figure 1 -3. Inversion Conventions 



DYNAMIC INDICATOR 



The presence of a dynamic indicator ( £>) just inside a symbol indicates the inputs are 
gated (satisfied) with the dynamic positive -going transition of the input line to the state 
shown. A logic negation indicator (circle) accompanying the dynamic indicator sig- 
nifies that a negative -going transition is required to gate in the inputs. Absence of 
the dynamic indicator indicates the inputs are gated (satisfied) with the static state of 
the input line. 

SIGNAL LINE INDICATORS 

Non-Standard Levels 

Some signal line indicators indicate non-standard levels on input/ output lines. These 
signal line indicators are as follows: 
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■ y£- non-standard logic levels 

^ analog or non-logic levels 

7^ variable control 

Absence of these indicators shown above indicates a standard logic level. 

Inhibit 

The inhibit line indicates gating of the logic function will be inhibited whenever the line 
is at the level indicated by the logic negation indicator. Inhibit line symbols are as 
follows: 



with logic negation indicator 
-J without logic negation indicator 

Miscellaneous 

Other signal line indicators are as follows: 
T test point 

X twisted pair 

FUNCTION SYMBOLS 



Circuit function symbols for discrete components and integrated circuits are as 
follows; 

1 OR gate or inverter 

a AND gate 
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= 1 exclusive OR 

> amplifier (with or without gain) 

amplifier with adjustable gain 

£.£■ summing amplifier 

/> integrating amplifier 

dt> differentiating amplifier 

X/> digital to analog conversion 

X/JB* digital to analog conversion with adjustable gain 

>/Y analog to digital conversion 

^ X /Y amplifying level translator (gain noted outside box) 

|>| positive analog rectifier (symbol preceded by a minus sign if 
negative rectification is used) 

£x/> analog summation of digital inputs. Reference voltage outside 

box indicates output signal level resulting when specified input(s) 
are negated 

> £T Y Schmitt trigger 

_V" > saturable, non -linear, gain controlled amplifier 

F > function generator 

n> active bandpass filter 

fl bandpass or resonant circuit 

1-8 70629100 e 



X — »Y coder 

X/Y Level conversion - transmission line to logic level, switch 

„a„*„ /„•-,,-,,, »-.,-l ^.^ ^*^r-.\ +i-i lnrrir» loirol IrMTir* l«a-w*»1 +r» mwST" outnut 
oiaic \gx vuxxv* \jx \jp***.i.f uv j.\*q4.i* -.^tw—j ^ v& «. v — v . v — — r — *. — *-**- 

(to drive lamp, relay, solenoid, etc. ) 

/X/Y integrating level translator 

X/Y/i^ variable gain source amplifier 

/XU Y switch receiver with integrating of digital signal and hysteresis 

1 f\ retriggerable multivibrator (single shot) 

_QHn_ voltage controlled, free running multivibrator 

>50 HZ frequency sensor 

000 odd parity generator 

00 even parity generator 

I 1 symmetry restoration circuit 



200ns t2 



tl 30n» 
I 



^*a*^0*\0*^ 



35ns 



35ns 



ones delay - when input changes to a "l" a 200 nsec delay 
occurs before the "l" is passed on 

zeros delay - when input changes to a "0" a 30 nsec delay occurs 
before the "0" is passed on 

0-» 1 is not delayed. l-» delayed by 35 nsec 
both transistors are delayed by 35 nsec. 
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INPUT/OUTPUT DESIGNATORS 

Inputs are individually identified as necessary by an input designator inside the symbol 
block and adjacent to the left side following all prefixes indicating dependency. These 
input designators follow: 

R reset or clear 

S set 

G gating type input that affects other inputs or outputs 

J J input of J-K flip-flop 

K K input of J-K flip-flop 

Z used to link gating (clock) input of control block to J and 

K inputs of J-K flip flops 

T toggle or complement input 

D data input of D-type flip-flops 

C a gating (clock input for D-type flip-flops 

—■ shift right (or down) 

<•- shift left (or up) 

+ I increase contents by one (count up) 

decrease contents by one (count down) 



-I 



JOR[ indicates grouped inputs that maintain a fixed relationship 

in states and always change together 
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I, 2, 4, 8 



indicates relative weighting of inputs or outputs in codes. 
They may be consecutive, binary, decimal representation 
of binary values, etc. 



A, B, C, ETC. when two or more of these are used together in inputs to 

a symbol, it indicates individual signals or individual groups 
of signals to be identified for further operations such as 
arithmetic functions 

Certain input designators (C and G) may also be used as prefixes to other input 
designators, but not to each other, C and G indicate dependency of every designator, 
such as D, they prefix, and are referred to as dependency notation. For example, 
CD indicates that the input is gated to a D -type flip-flop only when the C input is active. 
Gate dependent inputs (G) may be distinguished from each other by 1, 2, etc. following 
the G. Where more than a single G term is involved, commas are used to separate 
the numbers. Clock dependent inputs for loading data are denoted by a "C". Dif- 
ferent C inputs are distinguished by a number following the C. 

COMMON CONTROL BLOCK 

Signals entering the common control block (Figure 1 -4) are common to more than one 
section of the circuit. The neckof the common control block abuts the top or bottom 
of the sections it controls. Input designators may include C, G, R, —•■,«— , +1, -1, 
plus select lines with or without decoding. 



<D 





O 



(T) COMMON CONTROL 
^ BLOCK 

(D NECK 

© SECTION(S) 

CONTROLLED BY 
COMMON CONTROL 
BLOCK 



Figure 1-4. Common Control Block 
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WIRED FUNCTIONS 

The logical representation for wired functions is shown in Figure 1-5. These functions 
are used where circuits have the capability of being combined as an OR function by 
having the outputs connected. This is simply a physical connection and no electrical 
or electronic components are involved. The logical interpretation of a wired OR 
function simply requires that one of the inputs be a logic "0" before the output can be 
a logic "0". The wired AND output will be a logic "1" only when both inputs are 
logic "l's". 



INPUT 



OR 



♦ 



AND 



OUTPUT 



INPUT 



a 



INPUT 



♦ 



INPUT 



OUTPUT 



•no 



INTEGRATED CIRCUITS 



Figure 1-5. Wired Functions 



Figure 1-6 shows the schematic version (as shown on card schematic diagram) and 
the logical representation (as shown on logic diagrams) for the same representative 
integrated circuit. 

Referring to Figure 1-6 it is apparent that the two versions are essentially the 
same. Both views identify pin numbers, the function symbol, and the CDC element 
number for the circuit. Refer to Section 2 for manufacturer's information on the 
various element numbers. One line of information appears on the logic version 
that does not appear on the schematic block. This is the logic term designator 
which identifies this term on a logic drawing. No other logic term has the same 
term designator as another term. 
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SCHEMATIC 



LOOK! 



wnir • 

\ / 

X U-A4B 



refoes 



now 




CDC ELEMENT NO. 




OUTWIT 



CDC ELEMENT NO. 



LOCATION 
(IN LOGIC CHASSIS 
ANO ON CARD) 



Figure 1-6. Integrated Circuit 

The last item of information regarding these two representations involves the location 
code which borrows part of the schematic symbols reference designator. In the 
reference designator (U-A4B), the U specifies a non-amplifying integrated circuit, the 
A4 is the circuits board matrix location for the package, and the B indicates the section 
of the package. (A 140 package is a four section package. Each section is a separate 
circuit. Sections are identified A through D. ) The location code (on logic drawings) 
borrows the matrix location and additionally specifies the location of the card in the 
logic chassis: position 5 of row B. 



OPERATIONAL AMPLIFIERS 

INTRODUCTION 

The operational amplifier (op amp) is a high-gain integrated circuit that can amplify 
signals ranging in frequency from dc to its upper frequency limit, which may be more 
than one megahertz. It is used extensively in the drive as a linear amplifier of servo 
analog signals. Because of its versatility, however, it has multiple applications. 
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The op amp approaches the following characteristics of an ideal amplifier: 

1. Infinite voltage gain. 

2. Infinite input resistance. 

3. Zero output resistance. 

4. Zero offset: output is zero when input is zero. 

5. High bandwidth frequency response. 

BASIC CIRCUIT ELEMENTS 

Figure 1-7 is a highly simplified schematic of a typical op amp with its basic feed- 
back network. Detailed circuit analysis information may be obtained by referring to 
the manuals prepared by the applicable manufacturers. 

INPUT STAGE 

All op amps utilize a differential amplifier in the input stage. This circuit may be 
relatively simple, as shown, or may consist of multiple circuits with FETs or 
Darlington-connected transistors. The advantage of this type of amplifier is that it 
amplifies the difference between the two input signals. For example, if 10 millivolts 
are applied to the non-inverting input while 9 millivolts are applied to the inverting 
input, the extra 1 millivolt difference is amplified. The amplification, which may be 
a voltage gain of up to 100, 000, is linear until the op amp saturates or until increasing 
frequency causes rolloff. 

If the same input is applied to both input terminals, the signal is referred to as the 
"common-mode" input signal. In the preceding example, the 9 mv are the common- 
mode input, while 1 mv is the differential input. In the ideal op amp, the output is 
zero with identical inputs. Only the difference (1 mv) is amplified. Since the common- 
mode input is not amplified, signals common to both, such as noise and hum, are 
cancelled. 

SECOND STAGE 

Not all op amps have a second stage. If used, however, it may contain additional 
amplification and level shifting. 
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O — wv— O 

V2 



© 



NOTES; 



(J) TO COMMON CONSTANT-CURRENT SOURCE. 

©NOT APPLICABLE TO ALL TYPES. 
REFER TO MANUFACTURER'S OATA SHEET. 

(z) f Ott BALANCEO INPUT IMPEDANCE, 
R3* Rl R2 



RH-R2 



Figure 1-7. Simplified Op Amp Schematic 
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BASIC CIRCUIT FUNCTIONS (FIGURE 1-7) 

Resistors Rl and R2 provide degenerative feedback to control the overall gain of the 
circuit. As long as the ratio of R2/R1 is low compared to the open loop gain at the 
operating frequency, circuit gain is independent of the characteristics of the specific 
op amp. 

Rapid analysis of this circuit is possible if two basic principles of op amps are as- 
sumed: 

1. Insignificant current flows into either input terminal; it can be assumed to 
be zero. 

2. The differential voltage (V3) is insignificant and can be assumed to be zero. 

Rule #1 may be presumed since the input impedance is very high. As a result, all 
current HI) entering the summing point must leave it (12). These currents are: 

11 = Vl/Rl 

12 = -V4/R2 

The minus (-V4) indicates that the output is the inversion of the input. Since no cur- 
rent flows into the op amp, II must be equal to 12. By Ohms Law: 

V4/V1 = -R2/R1 or V4 = -VKR21R1) 

Therefore, the output is simply the ratio of R2/R1. This linear output/input relation- 
ship holds true as long as the input (VI) is not of sufficient amplitude to saturate the 
op amp. 

Resistor R2 is frequently shunted by a capacitor. This controls the roll-off char- 
acteristics of the circuit where the full op amp bandwidth is not required. The 
effective feedback to the input is the resistance of R2 in parallel with the capacitive 
reactance of CI. Capacitive reactance decreases as frequency increases. There- 
fore, as frequency increases, the effective impedance of R2-C1 decreases to reduce 
overall gain. 
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If CI is large enough, its charging time becomes more of a factor. The output cannot 
react as fast as the input may change. This is the integrating or low pass function. 
For example, doubling the frequency halves the gain. The output is the mathematical 
integral of the input when the effects of CI predominate over the effects of R2. Thus, 
if the input voltage is proportional to velocity, the output is proportional to distance. 

Since there is actually a slight current (measured in nanoamperes) entering the differ- 
ential stage, the difference or unbalance between the two input currents would be 
amplified. This results in an error known as dc offset, that is, the output would be 
non-zero with a zero common-mode input. If, however, the currents are made to be 
equal, that is, they see equal input impedances, they are common-mode and are can- 
celled. Resistor R3 is selected to balance out the offset voltage and current by making 
the impedance to ground of the two inputs equal. 

Rule #2 holds true as long as feedback is provided by R2 or its equivalent. As long as 
the amplifier is not saturated, it will adjust its output voltage to maintain the differ- 
ential voltage V3 at zero. Therefore, the summing point is at V2. Since V2 is usually 
at ground potential, the summing point is also at ground. This is a "virtual" ground, 
that is, it is at ground potential even though there is no connection between this point 
and true ground. If the summing point is monitored with an oscilloscope, little or no 
signal can be observed. 

Typical op amp circuit functions are illustrated in Figure 1-8. 

SCHMITT TRIGGER CIRCUITS 

Operational amplifiers can also be connected in the Schmitt trigger configuration 
(Figure 1 -9). Note that the degenerative feedback path is not provided. It is replaced 
by a regenerative feedback path. This is the open loop configuration: if the voltage at 
the non-inverting input is greater than the voltage at the inverting input, the output is 
saturated at its most positive value. Reversing the inputs causes the circuit to slew 
(change) at its maximum possible rate to saturate negatively. 

All Schmitt triggers have hysteresis. Hysteresis is supplied by regenerative feedback 
from the output to the non-inverting input. 
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-wv- 
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R 2 
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note: 



(T) MINUS SIGN {-) INDICATES THAT OUTPUT IS INVERTED. 

Figure 1-8. Op Amp Circuit Functions (Sheet 1 of 3) 
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INTEGRATING 
AMPLIFIER 
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MINUS SIGN(-) INDICATES THAT OUTPUT IS INVERTED. 
(?) R 2 USED TO PROVIDE DC FEEDBACK TO KEEP OUTPUT 
SYMMETRICAL ABOUT GROUND. 

Figure 1-8. Op Amp Circuit Functions (Sheet 2 of 3) 
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Figure 1-8. Op Amp Circuit Functions (Sheet 3 of 3) 
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Figure 1-9. Op Amp used as a Schmitt Trigger 
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Consider A376 of Figure 1-9. Assume the voltage at A is zero. A voltage divider 
network (not shown) sets point B at +1. 28V. Without feedback and, since the non- 
inverting input is more positive than the inverting input, the output is saturated 
positively. 

As the input A goes more positive, the output does not change until A equals B (+1. 28V). 
The differential voltage is then zero, so the output starts to switch to a zero-volt out- 
put. However, there is now a path from Y to B; the B input becomes less positive 
than the A input. The output very quickly saturates negatively. 

With about -14V available at Y, the voltage at B is reduced to +1. 10V. The input must 
now swing to less than +1. 10V for the output to change its state back to positive satura- 
tion. 

The remaining circuits work in a similar manner. 

DISCRETE COMPONENT CIRCUITS 

Figure 1 -10 shows a schematic (as shown on card schematic diagram) and the logical 
representation (as shown on logic diagrams) for the same theoretical discrete com- 
ponent circuit. Four lines of information are contained within the logic symbol. The 
top line is the function symbol and designates the board logic function of that particular 
symbol. In this case, represents an amplifier, the logic function performed by the 
circuit. The third line, also an alphabetic code, designates the circuit type being 
used (HAB). The circuit type is a subdivision of the function identifier (specifically 
a high level amplifier). By using the circuit type designator, detailed information on 
that particular circuit may be obtained by referring to Section 3. 

The second line within the symbol is used to differentiate that particular symbol from 
similar symbols that appear on the logic diagram. It is called the logic term and 
consists of a one-letter prefix and an assigned identification number (in this case, 
A705). 

The numbers on the input lines to the symbol indicate which transistor is driven by 
that input line. For example, the upper input has a number 22 on its line, showing 
that it drives transistor number 22 (i. e. , Q22 on the card schematic diagram). 
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OUT 



Figure 1-10. Discrete Component Circuit 

The output lines also have numbers associated with them. These numbers indicate 
which transistor directly feeds the output line. For example, the lower output line 
has a number 40 above it, indicating that the output from transistor number 40 (Q40 
on the card schematic diagram) drives the lower output line. 

The lines on the interior of the logic block that bracket both inputs and both outputs 
show that the input lines and the output lines are differentials. The relative level 
indicators show that the amplifier does not invert the signal. Slashes on the inputs 
and outputs show that the signal levels are non-standard. 

For schematic diagrams of discrete component circuits used in this device 
see Section 3. An analysis of circuit operation supports each circuit diagram, 
The order of presentation is in accordance with the 3 -letter alphabetical cir- 
cuit type designator. 
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SECTION 2 
INTEGRATED CIRCUIT PACKAGE CONFIGURATIONS 



TuTmwnn A, rr«T^J-^ /~iT'T>/~«TTTrr' T-vrT^T? 1 V 


CDC 


CDC 


MFGR 


MFGR's 


Revision 


Circuit Type 


Part No. 


** 


Part No. 


Date 


139=:= 


51657100 


F 


U5F771139X 


9-29-72 


140 


51651900 


F 


9002 


4-10-72 


140S 


50254600 


T 


74S00 


4-10-72 


141 


50250700 


F 


9003 


4-10-72 


143 


51639900 


F 


9009 


4-10-72 


143S 


50254800 


T 


74S40 


4-10-72 


144 


41523200 


F 


9001 


4-10-72 


145 


51701900 


F 


9005 


4-10-72 


146 


51701800 


F 
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4-10-72 


147 


50251900 


F 


9007 


4-10-72 


149H 


50251800 


M 


3021 


4-10-72 
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51761500 


F 


9316 


4-10-72 


159 


51754700 


F 


9300 


4-10-72 


1 161 


51718600 


F 


9.601 


4-10-72 ' 


"162 


'" 50252900 


T 


75107 


12-1-72 


16 4H 
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M 


3062 


4-10-72 


164S 
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T 
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4-10-72 
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F 
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4-10-72 


172H 
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M 
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4-10-72 


173H 
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M 


3004 


9-29-72 


175H 
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M 


3060 


12-1-72 
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50252800 


T 


75110 


4-10-72 


182 


50252000 


T 


74197 


9-29-72 


182 


502 52000 


S 


8291 


9-29-72 


188 


51783900 


F 


9015 


5-7-74 
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51784000 


F 


9322 


4-10-72 


191 


95305700 


F 


9301 


4-10-72 


193 


50254300 


T 


74123 


12-1-72 


195 


i ^m^nn 


F 


9602 


12-1-72 


200 


50254200 


T 


7406 


9-29-72 


208S 


50254900 


T 


74S20 


4-10-72 


218 


15107500 


M 


3003 


5-7-74 


300* 


84667800 


F 


UB5770939X 


9-29-72 


301* 


50251300 


F 


U5B7741393 


9-29-72 


304* 


50254400 


F 


U5F7715393 


9-29-72 


307* 


51753300 


F 


U5B771039X 


9-29-72 


308* 


15106100 


S 


NE531 


9-29-72 


309* 


95817600 


RCA 


CA3001 


9-29-72 


315* 


15110800 


RCA 
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9-29-72 


316* 


15110900 


N 
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9-29-72 


32 IS 


15115400 


TE 
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12-1-72 


350* 


50254100 


M 
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9-29-72 


351* 


50254000 


M 


MC1469R 


9-29-72 


380* 


50256900 
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RCA51258 
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15105400 


T 


74180 


4-10-72 
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integrated cir< 


:uit operational amplifiers (op-amps) are not c 
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Refer to Manufacturer's Data Handbook for op-a 


mp circuit 


information. 






**MFGR's - B 


= Fairchild Semiconductors 




- 1 


= Texas Instruments 




- R 


1 = Motorola Semiconductor Products, Inc. 




- S 


= Signetics Corporation 




- IS 


I = National Semiconductor 




- 1 


'E = Transitron Electronics 
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PACKAGE PIN CONFIGURATION 



A B 


C 




1 

1 
1 1 


1 
1 
1 




TRUTH TABLE 
(FOR ONE GATE) 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 140 manufactured by Fairchild Semiconductors (P/N 9002) 
used for low speed applications. 

4. Type 140S manufactured by Texas Instruments (P/N 74S00) used 
for high speed applications. 
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PACKAGE PIN CONFIGURATION 
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TRUTH TABLE 
NOTES: (R>R ONE GATE) 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 141 manufactured by Fairchild Semiconductors (P/N 9003). 
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PACKAGE PIN CONFIGURATION 



TRUTH TABLE 
(FOR ONE GATE) 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 143 manufactured by Fairchild semiconductors (P/N 9009) 
used for low speed switching applications. 

4. Type 143S manufactured by Texas Instruments (P/N 74S40) used 
for high speed switching applications. 
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TRUTH TABLE 
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SET 
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CLEAH |_ 
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TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 144 manufactured by Fairchild Semiconductors (P/N 9001). 
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PACKAGE PIN CONFIGURATION 



* PINS USED FOR 

CONNECTING EXTENDERS 



A 5 


c 


p 


.E 











1 








1 


1 





1 





1 





1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 





1 








1 


1 





1 


1 


1 


1 





1 


1 


1 


1 





1 1 











1 1 





1 





1 1 


1 








1 1 


1 


1 






NOTES: 



TRUTH TABLE 



1. Symbol shown as it would appear on logic diagrams. 

2. Type 145 manufactured by Fairchild Semiconductors (P/N 9005). 
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B OR 



LOGIC SYMBOL 




J^ 


14 




1 13 


Jj 


2 L 


i n 


L|i 


»L 


| 9 




• 




Vce 


















1 , 




1 > 




1 


>- 




























1 




i 




1 
















GND 




1 




fal 




» r 


4 


Ts 




i6 




7 





PACKAGE PIN CONFIGURATION 




TIMING SEQUENCE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 146 manufactured by Pairchild Semiconductors (P/N 9016). 
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a 


A -^ 

1 


1 
8 INPUTS 




11 ,r 


147 







J 8 INPUTS 

OR 



±-C 147 



LOGIC SYMBOL 




L_ a 



NC NC GND 

i i~i_2 n 3 n 4 n s n 6 n 7 

PACKAGE PIN CONFIGURATION 



A B 



I 0- 
I ■ 

0- 

1 I 



-+-H J 



-►0 
-►0 



-»l 



TRUTH TABLE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 147 manufactured by Fairchild Semiconductors (P/N 9007). 
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LOGIC SYMBOL 




PACKAGE PIN CONFIGURATION 



A B 


C 




1 

1 
1 1 



1 
1 




TRUTH TABLE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 149H manufactured by Motorola Semiconductor Products 
Inc., (P/N 3021). 
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6 



J5_ 



G3 



ICD 



"1 



ICD 



ICD 



ICD 



n 



_N 



in 



I6CNTR 
XXX 



15 



12 



13 



14 



•2.3+1 



C 

a 



G2 



|j45 



J^R 



OR 



io a 




61 



>GI+I 
C 

in 





X 


->Y 


15 


6 


II 


CO 


5 


12 


CD 


4 


13 


CD 


3 


14 


CD 







LOGIC SYMBOL 




TC Qo Ql 02 Qs C«t PE 



MR 



C» PO Pi PE PS C«p 



PIN(S) 

1 
2 
3,4,5,6 
7 
9 

10 
11, 12, 13, 14 
15 



FUNCTION 

MASTER RESET (ACTIVE LOW) INPUT (CLEAR) 

CLOCK ACTIVE HIGH GOING EDGE INPUT 

PARALLEL INPUTS 

COUNT ENABLE PARALLEL INPUT 

PARALLEL ENABLE (ACTIVE LOW) INPUT 

COUNT ENABLE TRICKLE INPUT 

PARALLEL OUTPUTS 

TERMINAL COUNT OUTPUT (CARRY) 

PACKAGE PIN CONFIGURATION 
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DON T CARE 
CONDITION 



CLEAR 



'O fl2|l3 14 15 
[•—COUNT 

PRESET <D 
TO 12 

® 



I 



INHIBIT 
COUNT 



(§) MODE SELECTION WITH POSITIVE - GOING CLOCK- IS' 



PINS 
7810 


PIN 
9 


MODE 


1 


1 


COUNT UP 





1 


NO CHANGE 


1 





PRESET 








PRESET 



<D PIN 15 IS HIGH WHEN ALL OF THE FOLLOWING PINS ARE HIGH: 10,11,12,13, AND 14. 

© ILLUSTRATED ABOVE IS THE FOLLOWING: 

1. CLEAR OUTPUTS TO ZERO 

2. PRESET TO BINARY 12 

3. COUNT TO 13, 14, 15,0, 1 AND 2 
4. INHIBIT 

TIMING SEQUENCE 
NOTES: 

1. Symbol shown as it would appear on logic drawings. 

2. Type 158 manufactured by Fairchild Semiconductors (P/N 9316). 
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10 



n 



Gl 

Vic 

62 



SR-4 
XXX 



*ti 



10 



c 



OR 



IC 

IZ2 

> »6I 



2 


l,2J 
ICD 
l,2K 


ID 


4 




3n 








5 


ICD 


14 




13 


6 


ICD 






7 


ICD 


12 




s II 







2 


JZ2 

CD 

KZ2 




4 


15 


3 c 




5 


CD 


14 


6 


13 


CD 




12 


7 


CD 




II 



PIN(S) 
1 
2 
3 
4, 5, 6, 7 
9 

10 

11 

12, 13, 14, 15 



LOGIC SYMBOL 



r 


iITJl?TJir]Jl3\Jl2TJT 


njloUFL. 


v cc 






























« 




Q 


Qi Q2 


3 Qs Cp PE 




MR 


J K Po F 


1 P2 PS 


TT 


I 


X 
























GND 




l n 


i n ; 


l JTj 


In 


5_nj 


lTlj 


L_n_ 


B_T" 



FUNCTION 
MASTER RESET (ACTIVE LOW) INPUT (CLEAR) 
FIRST STAGE J (ACTIVE HIGH) INPUT 1 ^^ ^^ 
FIRST STAGE K (ACTIVE LOW) INPUT J 
PARALLEL INPUTS 

PARALLEL ENABLE (ACTIVE LOW) INPUT (SHIFT /LOAD) 
CLOCK (ACTIVE HIGH GOING EDGE) INPUT 
COMPLEMENTARY LAST STAGE OUTPUT 
PARALLEL OUTPUTS 

PACKAGE PIN CONFIGURATION 
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NOTES' 



PARALLEL 
ENTRY 



DON'T CARE 
CONDITION 



® 



DATA ENTERED INTO D-INPUT VIA PIN 4 BY PIN 9 LOW AND POSITIVE -GOING 

SIGNAL ON PIN 10. 

DATA ENTERED INTO JK(Z) INPUT BY PIN 9 HIGH AND POSITIVE -GOING SIGNAL 

ON PIN 10. PIN 4 INPUT INHIBITED BECAUSE OF PIN 9 HIGH. OUT IS THEN AS 

FOLLOWS* 



INPUT 


' PIN 


OUTPUT PIN 
15 


2 


3 














1 


NO CHANGE 


1 





TOGGLES 


1 


I 


1 



© DATA SHIFTS DOWN (PIN 15 14, ETC.) WITH CLOCK, 

TIMING SEQUENCE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 159 manufactured by Fairchild Semiconductors, (P/N 9300). 
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Cx 



LOGIC SYMBOL 



Rx 



)j— | — wyr»Vcc 



1 


r\ 


II 


? ? 


)I3 






&- 


a 


1 ji ■ 

I6I 




8 


z 

3 






4 


6 




PACKAGE PIN CONFIGURATION 



PIN 



2 

3 J 



<_r 



iF5 



»^[— fe_* r 
«~LJ L 



TIMING SEQUENCE 



-RETRIGGER 



J - 



* PULSE WIDTH 
DETERMINED BY 
RC TIMING NETWORK 



NOTES: 

1. Symbol shown as it would appear on logic diagrams, except for 
timing network. 

2. Type 161 manufactured by Fairchild Semiconductors (P/N 9601). 
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-TERMINATION RESISTORS 
ON CARD BUT NOT 
SHOWN ON LOOK 
DRAWINGS «f 6 




TWISTED PAIR RECEIVER APPLICATION 




ANALOG TO DIGITAL 
CONVERTER APPLICATION 



-»-^WNr— •- 



+v 



-wv 




->— VNAi — *- 



-VSAr 



162 DUAL DIFFERENTIAL RECEIVER USED AS A 
SCHMITT TRIGGER WITH EXTERNAL FEEDBACK 
NETWORKS AND FIXED BIAS ENABLING GJ AND 
62 STROBE INPUTS. 

LOSE SYMBOL 




PACKAGE PIN CONFIGURATION 
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< V REF) 2 




PIN 4 IS LOW ONLY IF Gl AND 62 ARE HI6H 
AND PIN I IS MORE NEGATIVE THAN PIN 2 . 
62 IS COMMON TO BOTH CONVERTERS. 



5,6,8- 
1 



+ V 



•~i_r 

.-T-L 

4 -i_r 



12- 
II- 



i__r 



162 DIGITAL TO ANALOG CONVERTER APPLICATION 



162 TWISTED PAIR RECEIVER APPLICATION 




4,9 



-i_m_r-L_r 



162 SCHMITT TRIGGER 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 162 manufactured by Texas Instruments (P/N 75107). 
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LOGIC SYMBOL 



5(9) 



6(8) 



PACKAGE PIN CONFIGURATION 



INPUT 


OUTPUT 
BEFORE G 


OUTPUT 
AFTER G 


J 


K 


SET 


CLEAR 


SET 


CLEAR 











1 





1 








1 





1 








1 





! 





1 





1 


1 








1 


1 








1 


1 





1 





1 





1 





1 


1 





1 


1 


o 


1 


1 


1 








' 1 



TRUTH TABLE 



PIN 
3{I2L 



4(l6T|_j" 
I 



KI3TT 



2(12) 



5(9)J 
6(8T"|_ 



u 



r 



TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 
Symbol repeated for each flip-flop. 



2. 
3. 

4. 



Type 164H manufactured by Motorola Semiconductor Products, 
Inc. , (P/N 3062) used for low speed applications. 

Type 164S manufactured by Texas Instruments (P/N 74S113) used 
for high speed applications. 
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PACKAGE PIN CONFIGURATION 



NPUT SELECT 
BINARY 




COMMON 
SELECT 
INPUTS 



r VALUE 7 



DATA 
INPUTS 



3 



166 



INHIBIT WHEN HZ — f 



10 



^T 



.M) 



DATA INPUT 
DECIMAL VALUE 



LOGIC SYMBOL 



COMMON SELECT PIN 


INPUT PIN GATED TO 
OUTPUT PIN 19 * 
(PIN 10 LOW) 


19 


12 


II 







1 
1 
1 





1 



1 
1 



1 


1 



1 



1 


2 
3 
4 
S 

6 
7 
9 


C 1.) OUTPUT IS HIGH IF DATA INPUT IS HI8H. 

2.) OUTPUT IS LOW IF DATA INPUT IS LOW. 

3JPIN 14 OUTPUT IS INVERSE OF PIN IS. 

4JIF PIN 10 IS HIGH, PIN 15 IS LOW AND 14 IS 
HIGH (REGARDLESS OF SELECT/DATA INPUTS). 



PIN 
K> 

19 
12 
II 

I 

2 
3 
4 
9 
6 
7 
9 
IS 
14 





I* DON'T CARE 
CONDITION 



TRUTH TABLE 



TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 166 manufactured by Fairchild Semiconductors (P/N 9312). 
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A— € 
B— C 


a 

172 H 


° 0R _ 

LOGIC SYMBOL 


1 
I72H 










P=r 



IFt 







i 






i 








> 






D— 




















n r g 


ND 


Tn 


p 


an 3 




4 


r" 


i n* 




71 



PACKAGE PIN CONFIGURATION 



A B 


C 





1 


1 





1 





1 1 






TRUTH TABLE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 172H manufactured by Motorola Semiconductor Products, 
Inc., (P/N 3002). 
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C OR 




LOGIC SYMBOL 




PACKAGE PIN CONFIGURATION 



A 6 


C 



O 1 


1 
1 


1 
1 1 


1 




TRUTH TABLE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2 . Symbol repeated for each gate. 

3. Type 173H manufactured by Motorola Semiconductor Products, 
Inc., (P/N 3004). 

4. The output of each gate is an open collector. 
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202)- 

3(10- 
103)- 



I75H 
->6 

-S 

LOGIC SYMBOL 



5{9) 



6(8) 



PACKAGE PIN CONFIGURATION 



PIN 



4(10) "" ™"|J 



2(ia n 




•<gJUU 

i 

i 


n ni 


i 


i (13) ; 

5(9) 


! 1 

n 



•*> |_J — |_f 

TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each flip-flop. 

3. Type 175H manufactured by Motorola Semiconductor Products, 
Inc., (P/N 3060). 
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PACKAGE PIN CONFIGURATION 




LOGIC SYMBOL 



LOGIC 
INPUTS 


INHIBITOR 
INPUTS 


OUTPUTS 


1 


2 


3 


10 


12 


13 


IorO 
IorO 


IorO 

1 


IorO 
IorO 
IorO 



1 


1 
IorO 
I 
1 
1 


IorO 

1 
1 

1 


1 
1 




1 


1 
1 
1 
1 





= DON T CARE 
CONDITION 



TRUTH TABLE 



TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 176 manufactured by Texas Instruments (P/N 75110). 
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13. 



10 



CD 
CD 



CD 



-L 



-L 



8CNTR 
XXX 



iL 
2_ 

9 



»+l 



_fc 



8 



±> 



CD 
C 

R 



COUNT 


OUTPUT 


Qd 


Qc 


Qb 


Qa 

















1 











1 


2 








1 





3 








1 


1 


4 





1 








5 





1 





1 


6 





1 


1 





7 





1 


1 


1 


8 


1 











9 


1 








1 


10 


1 





1 





II 


1 





1 


1 


12 


1 


1 








13 


1 


1 





1 


14 


1 


1 


1 





15 


1 


1 


1 


1 



TRUTH TABLE 




OR 






1 

1 
i 


> + l 

i r 




II 


D 


I 12 








3 


D 


1 2 








10 


D 


1 9 




























4 



>T 








. 5 


8 ■ ^ 











I I 

LOGIC SYMBOL 



PACKAGE PIN CONFIGURATION 



PIN 
I - 



HIGH 



tu ir 




COUNTER APPLICATION 



8 

4 

5 
10 
9 
3 
2 
II 
12 





-GATE D 


INPUTS 


HIGH 1 


SET 


U 
REG 


TO 


ZERO 




1 J 














I 


J 






^^^^ 




"~l 












r 




I 






1 
















j 












— r ! 




1 




r 




1 





REGISTER APPLICATION 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 182 manufactured by Texas Instruments (P/N 74197) or 



Signetics Corporation (P/N 8291). 
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A B 


c 


D 


E 


r\ r\ 


r\ 


n 


1 


\J \J 


\J 


\J 


■ 








1 








1 











1 


1 





1 











i 





1 





1 


1 








1 


1 


1 





1 











1 





1 





f 


1 








1 


1 


1 





1 1 











1 1 





1 


o 


t 1 
1 1 


1 
1 




1 


°o| 



A- 

B- 

C- 

D- 

C- 

D 

C- 

D 

C 

D- 



_J_ 
J3. 
_I4 
_|5_ 
_2 
_3 
_5 
_6 
JO 
II 



1 
I88 




I ( 
I3 ( 
14 
I5 ( 

2 
OR 3 

5 

6 ( 
IO ( 
II . 



a 

I88 



12 



9 



LOGIC SYMBOL 




2n Jn4H5n6 



GND 



PACKAGE PIN CONFIGURATION 



TRUTH TABLE 



NOTES: 

1. Symbol shown as it would appear on logic diagram. 

2. Type 188 manufactured by Fairchild Semiconductor (P/N 9015). 
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2-24.1/2-24.2 



J 16 L 


15 l, 


J 14 L 


J13 ^ 


J 12 |_ 


Jul 


J 10 j. 


j 9 




v cc 
































j-i 


J 




























E 


I»c 


lie 


*c 


lOd 


I Id 


*d 




b 




S 






















I 0o 


x ta 


Z Q 


X 0b 


x lb 


z b 


















GND 




^n 




5 


nr 




»T 


Tl 


if 


l^ 


$T 


fi 


iT 




TT 


1 


i 





PIN 
I 



FUNCTION 

COMMON SELECT FN PUT 
tmadi c Urnuc i riufiiKioiiT 



2,3,5,6,10,11,13,14 MULTIPLEXER INPUTS (a,b,c,d) 
4,7,9,12 MULTIPLEXER OUTPUTS (a,b,c,d) 

PACKAGE PIN CONFIGURATION 



6 



13 



14 



15 



<GO 
6! 



1 



169 



LOGIC SYMBOL 



12 



15 

1 


1 


3,6,13,10 


2,5,14,11 


4,7,12,9 


* 


■X- 


* 


* 








* 


1 


I 








* 











1 


1 


* 


1 





1 





# 





* = NO EFFECT ON OUTPUT 



TRUTH TABLE 

NOTES: 

1. Symbol shown as it would appear on logic diagram. 

2. Type 189 manufactured by Fairchild Semiconductors (P/N 9322). 
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PIN 



FUNCTION 



1 ,2 , 14, 15 ADDRESS INPUTS 
3-7,9-13 OUTPUTS (ACTIVE LOW) 

PACKAGE PIN CONFIGURATION 



INPUT 

BINARY 

VALUE 



OUTPUT 

DECIMAL 

VALUE 




LOGIC SYMBOL 



INPUT PIN 


L0("0") OUTPUT PIN 
(OTHER OUTPUTS * V 


) 


2 


1 


14 


15 














13 













1 


12 










1 





II 










1 


1 


10 







1 








9 







1 





1 


3 







1 


1 





4 







1 


1 


1 


5 















6 












1 


7 









1 





* 









1 


1 


« 






1 








I 






1 





1 


* 






1 


1 





* 






1 


1 


1 


* 




* ALL OUTPUT. 


S ARE 


HIGH 





PIN 




13 _r- 
12 ~\j 




TRUTH TABLE TIMING SEQUENCE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 191 manufactured by Fairchild Semiconductors (P/N 9301). 
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TIMING NETWORK 




^ 



+5V 

14 
(6) 



^h 



2(!0) j a [ > 1 



(io? I q P » 1JT. r 

-5 1 '" L 



15 
13(5) 



.4(12) 



Z a 



*/tSEC 



PULSE DURATION 
LOGIC SYMBOL 



PINS 6,7,14,15 ARE USED FOR EXTERNAL TIMING NETWORK 
PACKAGE PIN CONFIGURATION 



PIN 

I 

2 
3 

13 
4 



L_rfju 



RETRIGGERS 



n n_r 



!*/* s ! 



U~ 



*^>— 



n 



i_r 



* PULSE DURATION IS A FUNCTION OF THE RC TIMING NETWORK 
TIMING SEQUENCE 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 193 manufactured by Texas Instruments (P/N 74123). 
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GND 

i | - |2n 3 n*n5r ~|* n7n 8 

PINS 1,2,14,15 ARE USED FOR EXTERNAL TIMING NETWORK 
PACKAGE PIN CONFIGURATION 



TIMING NETWORK: 



5(1 l) c 
4(12) 
3(13]^ 



I 
(14) 



(15) 



195 



6(10) 
.7(9) 



•£-PUl 



*^SEC 



-PULSE DURATION 
LOGIC SYMBOL 



5 


J 


_n_ 


j 


U 

j RETRIGGER 










3 


*/tS 




i 


U 


6 












7 









* PULSE DURATION IS A FUNCTION OF THE RC TIMING NETWORK 
TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 195 manufactured by Fairchild Semiconductors (P/N 9602). 
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B OR A — C 




LOGIC SYMBOL 




PACKAGE PIN CONFIGURATION 



A — | | 

B— I L_ 

TIMING SEQUENCE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each gate. 

3. Type 200 manufactured by Texas Instruments (P/N 7406). 

4. The output of each gate is an open collector. 
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E OR 




LOGIC SYMBOL 



—JmL, 


J 13 U'2 U U U 


o U » L 


8 


Vce 






NC 




>- 




_ a 























- a 






NC 




> 










^1 


jTTj 


i n 3 rf' 


• n 5 r" 


rt 



GND 



PACKAGE PIN CONFIGURATION 



A 


B 


c 





E 














1 











1 


1 








1 





1 








1 


1 


1 





1 








1 





1 





1 


1 





1 


1 





1 





1 


1 


1 


1 













1 










1 


1 







1 





1 







1 


1 


1 




1 








1 




1 





1 


1 




1 


1 





1 




1 


1 


1 






TRUTH TABLE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Symbol repeated for each NAND gate. 

3. Type 208S manufactured by Texas Instruments (P/N 74S20). 
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C OR 



LOGIC SYMBOL 





PACKAGE PIN CONFIGURATION 



A B 


c 




1 

1 
1 1 




1 
1 
1 



TRUTH TABLE 



NOTES: 

1. Symbol shown as it would appear on logic diagram. 

2. Type 218 manufactured by Motorola Semiconductor (#N 3003). 
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2-30.1 




-oh 

X- 



— ct— 



>/Y 

321 S 



>/Y 



10 




13,9, 



10 



n 



The 32 IS is a dual comparator. Output (pin 10) is high when either 
pin 2 is at a lower potential than pin 3 and pin 13 is high, or pin 6 
is at a lower potential than pin 5 and pin 9 is high. 

NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 321S manufactured by Transitron Electron (P/N TSC5711). 
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o 


oo<^ 

[ 

J 502 


9 


10 


II 


\z 


13 


1 


2 


3 


4 



EVEN PARITY 
"SYMBOL 



6 



-I-ODD OUTPUT 
-2 -EVEN OUTPUT 



PACKAGE PIN CONFIGURATION 



LOGIC SYMBOL 



INPUTS 


OUTPUTS 


I OF l'$ AT 
PINS 1,2,8 THRU 13 


PIN 3 


PIN 4 


PIN 5 PIN 6 


EVEN 


1 





1 


ODD 


1 





1 


EVEN 





1 


t 


ODD 





1 


1 


EVEN OR 000 


1 


1 





EVEN OR ODD 








1 1 



TRUTH TABLE 



NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 502 manufactured by Texas Instruments (P/N 74180). 
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->c 




519 



=1 c 



CO 



CO 



NOTES: 



if 



10,8,0. 



n 



n 



n 



nrw 



i 
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1. Symbol shown as it would appear on logic diagrams. 

2. Type 519 manufactured by Texas Instruments (P/N 74174). 
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The 521 circuit type is a 4-bit binary full adder. A is added to B with C (a carry) 
added in at the least significant digit. 

Input conditions at Aj, Bi, A2, B2, and C are used to determine outputs Ej, E 2 , 
and the value of an internal carry C 2 (not shown). The values at C2, A3, B 3 , A 4 , 
and B 4 are then used to determine outputs E3, E 4 , and C 4 . 



NOTES: 



1. Symbol shown as it would appear on logic diagrams. 

2. Type 521 manufactured by Tecas Instruments (P/N 7483). 
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NOTES: 

1. Symbol shown as it would appear on logic diagrams. 

2. Type 579 manufactured by Signetics Corporation (P/N NE562). 
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SECTION 3 



DISCRETE COMPONENT CIRCUIT DESCRIPTIONS 
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GATED AMPLIFIER - FAE 

The FAE circuit consists of two matched transistors acting as low level analog gates. 
Inputs A and B receive the output of differential windings of a read head. Output 
points D and E drive the input of a low level amplifier such as an FAF. The outputs 
are gated by input C. When point C is at -9 volts, QN and QP turn on enabling data 
to flow from points A and B to # and D respectively. At +20 volts on point C QN and 
OP turn off inhibiting the output. 
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AMPLIFIER - FAF 

The FAF circuit is a low level amplifier that amplifies analog read signals. Points 
A and E are typically connected to Gated Amplifiers which provides biasing for the 
common base input stage. 

The amplifier consists of two stages, common base first stage (QN matched pair) 
and common emitter second stage (QR matched pair) with emitter follower outputs 
(QS and QT) for low output impedance. The gain of the first stage is dependent upon 
the signal source resistance and is approximately 9 with 9750 type heads as a signal 
source. The gain of the second stage is approximately 20, therefore, the overall 
amplifier gain is approximately 180. 

DC feedback is provided by NR9, NR10, PR2 and QR1 to the base circuitry of the 
QN matched pair. This feedback helps to stabilize the DC operating points in the 
circuit. Capacitor NCl provides a lower impedance path between bases of the input 
transistors which presents a low amplifier input impedance for AC signals over the 
passband of the amplifier. 
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VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 
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Controlled Voltage Source - FAG 

The FAG circuit is a controlled voltage source providing a controlled voltage to Write 
Driver - JAG. 



The circuit consists of an operational amplifier and a two transistor buffer extends 
the output current capability. The transistor buffer is included in the negative feed- 
back circuit to reduce the output voltage change due to temperature variation. 



The output at B (Vg) is related to the two inputs Vr and A(Va) by the following 

: \ x + ¥m) xri v a 



expression; 



V B " V R 
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VOLTAGE SWITCH - FAH 

The FAH circuit is a voltage switch which transfers a voltage at point A to point C 
when QN is turned on by the proper voltage condition at point B. 

In a typical circuit the voltage at point A (V a ) is +12 volts. With volts applied to 
point B (Vb= volts), transistor QN turns on and point C goes to +12 volts (V c = +12 
volts). When point B is open (as when connected to an open collector IC that is turned 
off) QN will turn off and point C will be disconnected from point A and return to any 
quiescent potential in the circuit it is connected to. 
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VOLTAGE SWITCH - FBH 

The FBH is a voltage switch which transfers a voltage at input B to output C when QP 
is turned on by the proper voltage condition at input A. 

In a typical circuit the voltage at input B is +12 volts. With volts applied to input A, 
transistor QP turns on and output C goes to +12 volts. When input B is open (as when 
connected to an open collector IC that is turned off) QP will turn off and output C will 
be disconnected from input B and return to any quiescent potential in the circuit it is 
connected to. 
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GATED ANALOG CLAMP - GJB 

The GJB circuit functions to turn QR (an N channel junction field effect transistor) on 
when a logical is applied at input B and to turn QR off when a logical 1 is applied at 
input B. 

In actual application input A is connected to the summing point of an operational 
amplifier and therefore is always at ground potential. Terminal C is connected to the 
output of the operational amplifier. When QR turns on, it presents a very low resis- 
tance feedback path to the operational amplifier thus forcing the gain of the amplifier 
toward zero. As a result the operational amplifier is essentially clamped to an output 
voltage of zero. 

The on-off resistances of QR are 40 ohms and 50 megohms respectively. 
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NOTE: VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 
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MULTIPLE GATE ANALOG CLAMP - GJC 



The GJC circuit functions to turn QQ (an N channel junction field effect transistor) on 
when a logical is applied at any of the B inputs and to turn QQ off when all of the B 
inputs are at a logical 1. 

In actual application input A is connected to the summing point of an operational ampli- 
fier and therefore is always at ground potential. Terminal C is connected to the output 
of the operation amplifier. When QQ turns on, it presents a very low resistance feed- 
back path to the operational amplifier thus forcing the gain of the amplifier toward zero. 
As a result the operational amplifier is essentially clamped to an output voltage of zero. 

The on-off resistances of QQ are 40 ohms and 50 megohms respectively. 
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LOW PASS FILTER AND AMPLIFIER - GJF 

The GJF circuit consists of a bidirectional current pump, a filter, and a level 
shifter. The circuit converts TTL input signals from a comparator circuit and 
integrates these signals to produce a dc voltage level at TPC. Because of the phase 
locked oscillator closed loop, the current pump drives the dc level at TPC to reach a 
steady state when the signal at input A is a square waveform. Frequency synchronism 
has been achieved at this point. A change in data frequency causes a change in voltage 
at TPC. 

NRC, NVRA, and NRE form a reference voltage divider for the current pump. NRD 
and QN is the negative going current sink. This sinks a current of approximately 
7. 5 ma continually. NCRA, NRA, NRB, and QN form a switchable current source of 
approximately 15 ma. When a square wave of TTL logic levels is applied to input A, 
NCA alternately is charged and discharged by 7. 5 ma. The charge/discharge times 
under normal operating conditions are long compared to the input pulse times, there- 
fore, the voltage at TPC has very little ac component in it. 

Resistor NRF generates an ac component to ride on the dc voltage existing across 
NCA. This ac component is controlled by the value of NRF and the currents from the 
bidirectional pump. The net result at TPD is a dc voltage which corresponds to a 
particular input data frequency with a square waveform superimposed on it for phase 
synchronism purposes. 

QR, NCRB, NCRC, and NRG form a buffer and level shifting circuit. They shift the 
waveform at TPD negatively to a level appropriate for controlling voltage controlled 
oscillator. 
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LOW PASS FILTER AND AMPLIFIER - GJK 

The GJK circuit consists of a bidirectional current pump, a filter, and a level shifter. 
The circuit converts TTL input signals from a comparator circuit and integrates 
these signals to produce a dc voltage level at output B. Because of the phase locked 
oscillator closed loop, the current pump drives the dc level at point D to reach a steady 
state when the signal at input A is a square waveform. Frequency synchronism has 
been achieved at this point. A change in data frequency (duty cycle) causes a change 
in average ac voltage across NRF. 

NRC, NVRA, and NRE form a reference voltage divider for the current pump. NRD 
and QP is the negative -going current sink. This sinks a current of approximately 
2 ma continually. NCRA, NRA, NRB, and QN form a switchable current source of 
approximately 15 ma. When a square wave TTL logic level is applied to input A, NCA 
alternately is charged and discharged by 5 ma. The charge /discharge times under 
normal operating conditions are long compared to the input pulse times, therefore, the 
voltage across NCA has very little ac component in it. 

Resistor NRF generates an ac component to ride on the dc voltage existing across NCA. 
This ac component is controlled by the value of NRF and the currents from the bidirec- 
tional pump. The net result at the base of QR is a dc voltage which corresponds to a 
particular input data frequency with a square waveform superimposed on it for phase 
synchronism purposes. 

QR, NCRB, NCRC, and NRG form a buffer and level shifting circuit. They shift the 
waveform at the base of QR negatively to a level appropriate for voltage control 
oscillator frequency. 
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LEVEL TRANSLATOR - GKA AND DIGITAL TO ANALOG CONVERTER - GKB 

The GKA and GKB circuits when used together comprise a 5-bit D/A converter. The 
GKB circuit used singly is a 4 -bit converter. 

The GKB consists of four voltage switches and a 4 -bit R-2R D/A ladder network. 
Each voltage switch circuit applies positive voltage to the related ladder input when its 
input is a logical 1. A voltage switch applies ground to the related ladder network in- 
put when its input is a logical 0. 

In the GKB circuit, the digital inputs G, P, E, and D are ordered from least to most 
significant. When all digital inputs are "l ! s", the voltage at H is +6.7 v (assuming 
a 10k ohm load is provided by the following circuit). When all digital inputs are "0's" 
the analog output is Ov (except for a +6 mv, max. , dc offset). The analog output for 
an increase of one in the digital input code is +446 mv, nominal. 

QN and QP operate as a saturated switch and an emitter follower, respectively, in the 
voltage switch circuit. QQ and QR operate as low offset saturated switches, only one 
of which is on at a time. 

The R-2R D/A ladder has a resistance of 10k ohms from any node to ground and 
divides by two the voltage at the next lower in significant note. 

The GKA circuit is identical to one stage of the GKB. 
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LEVEL TRANSLATOR - GKC 

The GKC circuit converts a logical to a +2.15 (nominal) level used to inject a current 
signal into the summing point of an operational amplifier. Typically a resistor is con- 
nected between point B and the operational amplifier summing point to establish the 
magnitude of this current. 

When a logical 1 is present at input A, transistor QN saturates, the output diode NCR4 
shuts off, and output B drops to volts removing the current to the operational ampli- 
fier summing point. 
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DIGITAL TO ANALOG CONVERTER - GKD 

The GKD circuit is a 4-bit digital to analog converter. The circuit consists of four 
voltage switches and a resistance ladder network. 

The digital inputs A, B, C, and D are ordered from most to least significant. When 
all digital inputs are "O's", the output at E is approximately +6. 7V. When all digital 
inputs are "l's", the output goes to approximately +8 mv. The analog output increases 
approximately 420 mv for an increase of one in the digital code. 
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DIGITAL TO ANALOG CONVERTER - GKF 

The GKF circuit converts three digital input signals to an analog output whose level 
depends upon the logical combination at the inputs. 

The element 200 is an open collector IC. When pin 9 of element 200 is +3 volts or a 
"1", its output (pin 8) is volts. When pin 9 is volts or a "0", its output (pin 8) is 
open and the resistor divider (XR4, XR10, XR13, etc.) to V r determine the voltage at 
an identical manner but have less influence on the voltage at point D because of their 
entry connection in the resistor network. 

When V r is +12 volts the output at D corresponding with the various combinations of 
logic input is as shown in the waveform diagram. 
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Differential Low Pass Filter - HAJ 

The HAJ circuit is a differential low pass filter buffered on the input by emitter 
followers. 

The upper cutoff frequency of the filter is approximately 8. 5 MHz at -3 db. 
Attenuation above the cutoff frequency is approximately -36 db/ octave. 

Input capacitors NCI and NC2 in conjunction with resistor NR1 and NR2 give the 
circuit a low frequency cutoff of about 10 KHz at -3 db. 
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Amplifier - HAK 

The HAK circuit is a differential input amplifier with a clamped single -ended output. 

Points A and B are differential inputs to the circuit with NCI and NC6 acting as 
coupling capacitors. QN and QP are the amplifying transistors in the common 
emitter configuration and QQ and QR are emitter followers providing a low impedance 

OUipUi. 

NC4 and NC7 isolate DC voltages entering NCR! through NCR4 from the collector 
circuit of QP and acts as a clamp to the amplified AC signal if it is larger than the 
diodes threshold voltage. 

Output C is typically connected to the input (A) of the HAN circuit. Output C has a 
single -ended output to differential input voltage gain of approximately 10 (before 
clamping). 
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SUMMING RECTIFIER - HAL /HAM 

The HAL /HAM circuit is a Slimming rectifier that receives the MFM (modified fre- 
quency modulation) differentiated read signal and a delayed (150 ns) version of the 

same signal, xne circuit un a uic iwu oiguaio ouwi ««" <•"■■- «».*•«*» ~-~~< 

positive (HAL) or negative (HAM) signal excursion, giving the appearance of a recti- 
fied output. When the outputs of both circuits are observed simultaneously, what 
results is a silhouette of the two input waveforms. An output capacitor provides 
integration to maintain most of the positive (HAL) or negative (HAM) charge until the 
next peak arrives. 

An emitter follower at each input receives the delayed or the nondelayed version of 
the differentiated read signal. Current generators tied to the emitters provide suffi- 
cient current for the input transistors and charge the output capacitor during a signal 
peak. 

Assume a positive signal peak occurring at input A of the HAL circuit. As the signal 
increases toward a peak the QP emitter follows, causing diode NCR1 to turn on and 
conduct current from QN into the capacitor RC1. At this time the signal at input B is 
less positive than that at A. Since the QR emitter follows input B, diode QCR1 is 
back biased off. The capacitor voltage at output C follows the input A signal closely 
until it peaks. As the signal at A starts decreasing, diode NCR1 starts turning off, 
due to the stored capacitor charge. The capacitor begins discharging through XR2. 
At this time output C is more positive than either A or B, and both diodes are cut off. 

Now assume the delayed signal at B approaches its peak and becomes more positive 
than C. The QR emitter follows and turns on diode QCR1 which conducts current from 
QQ into capacitor NCI. The capacitor voltage at output C now follows input B closely 
until it peaks. When B begins decreasing, diode QCR1 turns off and the capacitor 
again starts discharging through XR2. 

The HAM circuit operates in a similar manner, except that all polarities are reversed. 
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Peak Holding Amplifier - HAN 

The HAN circuit provides a DC sink current with a magnitude inversely proportional 

to the magnitude of the AL input signal, xypiccuay Oic input i S *«>-L «<. ^«^« ~ 

amplified read head signal coming from output C of the HAK circuit. Output B is 
connected to point C of the HAP circuit and controls the gain of that circuit. 

QN, QQ, QP and QR form a positive and a negative rectifier. When an AC signal 
is applied to the input, QQ charges NC2 to a positive peak value and QR charges NC3 
to a negative peak value. These peak values are held by the two capacitors which 
discharge with a time constant determined by NC3 and NR8 in parallel with NR7 and 
NR10. With a long time constant compared with the frequency of the input AC signal, 
the voltage on the two capacitors is a DC voltage. 

The voltage difference across NC2 and NC3 is directly proportional to the peak-to- 
peak amplitude of the input waveform and is applied through resistor dividers to 
current amplifier QS and QT. With no signal at input A, the current amplifier is 
biased to permit QT to pass all the current supplied by current sink QU. As the AC 
input signal increases in amplitude the peak difference appearing across NC2 and 
NC3 is applied to the current amplifier, and QS starts to pass sink current which cuts 
down current flow through QT. 
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AGC AMPLIFIER - HAP 

The HAP circuit is a differential amplifier with gain controlled by a negative voltage 

q+ lrmnt C 
— - -"I"-- "• 

QN and QP are amplifying transistors with their maximum gain determined by the ratio 
of XR8 and XR11 to XR4 and XR6. 

Common base amplifiers, QS, QT, QU, and QV pass amplified current signals to re- 
sistors XR4 and XR6. QS and QU pass out of phase signals to collector resistor 
XR6. Likewise, QT and QV pass out of phase signals to collector resistor XR4. 

Control voltages on the bases of QT and QU control circuit gain. With volts for 
control voltage, QS, QT, QU, and Q V turn on equally, causing out of phase voltage to 
cancel, leaving a net output or gain of volts. Increasing the control voltage negatively 
starts turning off QT and QU causing the amplifier gain to increase. Turning off QS, 
QT, QU, and Q V requires that the control voltage be approximately -0. 5 volts, which 
allows an amplifier gain of 10. 

Emitter followers QW and QZ provide low output impedance. 

QQ, XR15, QR16 and XR17 make up a current sink network which controls the 
collector current of QN and QP. 
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Differentiator/ Amplifier - HAQ 

The HAQ circuit consists of a passive RC network (used as a differentiator and a 
differential amplifier) to boost the attenuated signal level. 

The HAQ, inputs A and B, are connected to outputs D and E of circuit HAP, which 
supplies an amplified read head signal. NCI, NR1 and NR2 make up the differentiator 
which has a break frequency at 15 MHz. 

The two stage differential amplifier consists of first stage QN and QP with current 
sink QQ direct coupled to second stage QR and QS. QT. QU and QV, QW form 
darlington emitter followers for low output impedance capable of driving coax lines 
terminated by 100 ohm resistors. QX and QY are constant current sources. 

NR11 and NR12 provide AC/DC feedback from the output to input emitters of the 
first stage. Closed loop voltage gain is proportional to the ratio, NR11 to NR4 (and 
NR12 to NR7). Capacitor NC4 provides rolloff at the upper cutoff frequency. 
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DIFFERENTIAL AMPLIFIER - HAR 

The HAR circuit accepts a double-ended MFM (modified frequency modulation) differ- 
entiated signal and provides a single-ended output suitable for driving a delay line. 

J.11^ XXXCbJlXXXXUXXi lllpUl VLXXXCX c^xxuxcix WXlClg^ x»? cxp^sx \jALiiia,\.^±y x. W VUlti?! 111C u vex CU1 



circuit gain is approximately 1.6, 



Transistors QP, QQ and constant current source QT form the differential amplifier 
stage and give common mode signal rejection. Voltage gain is given approximately by 
NR6 divided by NR1 or NR7 divided by NR2. The collector of QP drives transistors 
QN and QR which are connected in a low loading Darlington pair (high current amplifi- 
cation configuration). This circuit in conjunction with a second constant current 
source, QS, gives a single- ended output. 
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AMPLIFIER - HAS /HAT 

The HAS /HAT circuit amplifies the MFM (modified frequency modulation) differentiated 
read signal. The circuit gain is approximately 6.5 for the HAS and 3 for the HAT. 

Transistor QN functions as a simple common emitter amplifier. Capacitor NC2 
applies ac ground to the junction of NR3 and NR4. Capacitor NCI provides ac coupling 
to the output and enables the output bias level to be adjusted to zero volts by selecting 
resistor XRIO. 



3-36 



70629100 E 



A-K-O 




>X-B 




r^x r\ r\ r\: 

< V-^J u u I. 



ov 



+ 2.5V 

oy 

-2.5V 



+ I5V 



+ I5V 




O B 



-I5V 



NOTE: 



VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7J2i 

BUFFER AMPLIFIER - HAU 

The HAU circuit incorporates two emitter followers in series to provide a buffer with 
high input impedance and low output impedance. The circuit is used to drive a zero 
crossover detector. Diode clamps are used to provide protection against large signal 
swings at the crossover detector input. 

An MFM (modified frequency modulation) differentiated signal at the input encounters 
a silicon junction voltage drop at QN and a further voltage drop due to NR2 and the 
selected resistor PR1. This second drop is approximately 250 mv. A voltage rise is 
seen at QP such that the output is left biased approximately 180 mv negative. The 
selected resistor is chosen to match this dc bias with the bias at the output of the 
averaging amplifier, HAV. The diode clamps limit output signal amplitude to 2. 5 volts 
above and below ground. 
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AVERAGING AMPLIFIER - HAV 

The HAV circuit is an averaging amplifier that receives two waveforms representing 
the differentiated MFM (modified frequency modulation) read signal peak amplitude. 
The circuit forms the instantaneous average or mean baseline of the two inputs. The 
mean baseline is used later in the read circuit to extract the information from the de- 
layed differentiated read signal. 

Input A is always biased in the positive direction. Input B is biased by a similar 
amount in the negative direction. The amount of biasing is a function of the peak 
amplitude of the amplified differentiated read signal. Transistors QN and QP are 
emitter followers which reduce the loading on the previous circuit. These elements 
feed a voltage divider formed by equal valued resistors NR4 and PR4. Since current 
through the divider is always in the direction from NR4 to PR4, the divider output 
voltage is the instantaneous average of the* inputs. 

Transistors QQ and QR form a buffer stage to reduce loading on the divider output. 
Transistor QR2 adds a slight negative dc bias to the output signal. The buffer output 
is suitable for driving a zero crossover detector. 
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SUMMING RECTIFIER - HAW 

The HAW circuit is a summing rectifier that receives the differentially-amplified 
dibit signals read from the servo head. The outputs are applied to an operational am- 
plifier connected as a differential amplifier to generate a rectified signal proportional 
to the average amplitude of the dibit signal. The HAW circuit rectifies positive dibits 
and the HAX circuit rectifies negative dibits. These two output signals are applied to 
a summing amplifier to generate the track servo signal. When the servo head is 
centered between servo tracks providing positive and negative dibits, their relative 
amplitudes are equal. The track servo signal is then at null. 

Input A receives the dibit signals. Buffer /driver transistor QN is connected as an 
emitter follower to provide isolation with a gain of one. 

QP and QR are matched transistors in a single can, thus eliminating temperature and 
offset drifts from the peak detector. The signal passing through QR has the informa- 
tion pulses filtered out of it by NR5, NC3, and NC4 to generate the true base line volt- 
age on output D. This same input signal fed to QR is also given to QP; however, the 
QP input is not filtered. This allows QP to respond to the highest peak values. Output 
C is, therefore, a voltage that is the baseline voltage plus the highest positive infor- 
mation peaks. The difference between C and D is the true information. 

QS is used to gate out unwanted information. When input B is at +5V, QS is turned 
off to allow all signals to pass to QP. When input B is at ground, QS is turned off, 
thus shorting out all information on the base of QP. The waveform illustrates a 
typical application for the HAW circuit that rectifies the positive dibit signals. Note 
that the positive peaks of the negative dibits are now allowed to affect the output. 
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SUMMING RECTIFIER - HAX 

The HAX circuit is identical to the HAW summing rectifier, except that output E and 
its associated circuitry has been added. 

In its typical application, outputs D and E are applied to the inverting and noninverting 
inputs of an open loop operational amplifier. When the voltage at E is greater than the 
voltage at D, the op amp output indicates that dibits are being sensed. 

NCR1 and NC6 rectify the signal applied to input A. The voltage on NC6 is equivalent 
to the peak voltage of the positive swing of the dibits. Before dibits are sensed, this 
voltage is equal to the input baseline voltage minus the diode drops across QN and 
NCR1. With NR8 and NR9 acting as a voltage divider, output E is less positive than 
output D. When dibits are sensed, NC6 is charged by the dibits, driving output E to 
a more positive value. 
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RECTIFIER - HBA 

The HBA circuit performs full wave rectification on a differential input signal. 

The rectifier consists of QN and QP (matched transistors in an IC array) which are 
base biased at ground potential by NR1 and NR2. With no signal input, point C rests 
at -.7 volts. NR6, NR8, NR9, and QS form a current sink network which provides 
the collector-emitter current for QN and QP. 

When a differential input signal (amplified read head output) is present at A and B, the 
rectification action of QN and QP cause the alternating positive halves to appear at 
point C (waveform C). 

Network NR5, NR7, NR10, and QR set up a DC reference voltage at point D which 
matches the "no signal" DC voltage at point C (QN, QP, and QR are an IC transistor 
array). 

TCR1, TVR1, TCR2, and TVR2 form a voltage clipping network to prevent over- 
voltage damage to reverse biased base-emitter junctions of QN and QP. 
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RECTIFIER - HBB 

The HBB circuit performs full wave rectification on a differential input signal. 

The rectifier consists of QN and QP (matched transistors in an IC array) which are 
base biased at -5 volts by NR1 and NR2. With no signal input, point D rests at -5. 7 
volts. NR9, NR10, NR11, and QS form a current sink network which provides the 
collector-emitter current for QN and QP. 

When a differential input signal (amplified read head output) is present at A and B, the 
rectification action of QN and QP cause the alternating positive halves to appear at 
point D (waveform D). 

Network NR4, NR5, NR6, NR7, and QR set up a DC reference voltage at point C which 
proportionally tracks the "no signal" DC voltage at point D (QN, QP and QR are an IC 
transistor array). 

TCR1, TVR1, TCR2, and TVR2 form a voltage clipping network to prevent overvoltage 
damage to reverse biased base-emitter junctions of QN and QP. 
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BUFFER AMPLIFIER - HBD 

The HBD circuit is a single input, differential output buffer amplifier. 

QN and QP are the amplifying transistors. The gain of the circuit is largely deter- 
mined by the ratio of NR9 to NR3 and NR11 to NR4. Because the base of QP is at 
ground potential, the voltage at the collector of QP proportionally follows the voltage 
at the emitter of QN. 

QZ, NR6, NR7, and NR8 are a current sink network which provides collector current 
for QN and QP. 

Each output consists of two transistors connected as a common emitter darlington pair 
(QR and QS, QU and QV) with current supplied from a current sink (QT and QW). 
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RECTIFIER - HBE 

The HBE circuit performs full wave rectification on a differential input signal. 

The rectifier consists of QN and QP (matched transistors in an IC array) which are 
base biased at ground potential by NR1 and NR2. With no signal input, point C rests 
at -.7 volts. NR6, NR8, NR9, and QS form a current sink network which provides 
the collector -emitter current for QN and QP. 

When a differential input signal (amplified read head output) is present at A and B, the 
rectification action of QN and QP cause the alternating positive halves to appear at 
point C (waveform C). 

Network NR5, NR7, NR10, and QR set up a DC reference voltage at point D which 
matches the "no signal" DC voltage at point C (QN, QP, and QR are an IC transistor 
array). 

TCR1, TVR1, TCR2, and TVR2 form a voltage clipping network to prevent over- 
voltage damage to reverse biased base-emitter junctions of QN and QP. 
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AMPLIFIER - HBI 

The HBI circuit is a low gain amplifier with a fixed gain of 4. 5. NR1, NR2, and ND1 
form a biasing network for transistor QN. QN is the amplifing transistor with voltage 
gain determined by the ratio of NR3 to NR6. 

Transistor QP is an emitter follower to provide a low output impedance. NC2 is a 
ac coupling capacitor which provides dc isolation between circuits. 
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BUFFER AMP - HBJ 

The HBJ circuit is a current /buffer amplifier used for buffering a high impedance 
output signal source from a low impedance source with an increase in output drive 
capability. 

NR1, ND1, ND2, and NR5 form a biasing network for QN and QP. The voltage drop 
across the base-emitter junction of QN. Similarly, the voltage drop across ND2 
compensates for the voltage across the base-emitter junction of QP. 

The biasing networks of QN and QP allow the voltage level at output B follows the 
voltage level at input A. 
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DIFFERENTIAL AMPLIFIER - HCA 
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The HCA circuit is a differential amplifier which is used as a control element in an 
AGC amplifier feedback loop. 

Input B is connected to a fixed reference voltage and input A is connected to an inte- 
grated DC voltage which is proportional to the output amplitude of an AGC amplifier. 
When the voltage on input A is greater than that at input B, the current from emitter 
resistor NR2 goes through QN to ground. When the voltage on input A is less than at 
B, the current from NR2 goes through QP to output C. When input A equals input B, 
the current from NR2 is split between QN and QP. The voltage at point C is established 
by the current through QP times resistor NR3. Point C is the control voltage input for 
input E on the HCU (AGC amplifier) circuit. NC 1 is used as an integrator and helps 
stabilize the response time. 
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DIFFERENTIAL AMPLIFIER - HCB 



r J97 



The HCB circuit is a single stage differential input, differential output amplifier. 

QN and QP are the amplifying transistors. The gain of the amplifier is largely deter- 
mined by the ratio of NR9 to NR2 and NR7 to NR4. 

QR, NR5, NR6, and NR8 are a current sink network which provides collector current 
forQN and QP. 

QS andQT with emitter resistors NR12 and NR13 are emitter followers for low im- 
pedance outputs. 
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BUFFER AMPLIFIER - HCE 

The HCE circuit is a differential buffer amplifier with a gain of approximately one. 
With the proper bias conditions, inputs A and B can be connected to a circuit such as 
a differential amplifier output. The effect would be to increase its load driving capa- 
bilities without adversely loading down the output signal. 

Emitter followers QN and QP present comparatively high input impedance at A and B, 
and low output impedance at C and D. Current sources QR and QS with NR3, NR4, 
NR5, and NR6 supply constant emitter current to QN and QP. 
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BUFFER AMPLIFIER - HCF 

The HCF circuit is a differential buffer amplifier with a gain of approximately one. 
With the proper bias conditions, inputs A and B can be connected to a circuit such as 
a differential amplifier output. The effect would be to increase its load driving capa- 
bilities without adversely loading down the output signal. 

QN and QP are emitter followers which present comparatively high input impedance at 
A and B, and low output impedance at C and D. 
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VOLTAGE FOLLOWER - HCK 

The HCK circuit consists of an operational amplifier in a voltage follower configura- 
tion. An NPN emitter follower (QP) is enclosed in the feedback loop to provide a 
voltage output at B equal to the input at A with increased current handling capabilities. 
Enclosing QP in the feedback loop also negates the change in output due to temperature 
related voltage variations of the base-emitter junctions of QP. 

NR2 provides a minimum load current for QP under no output load conditions. NR1 
is a current limit resistor. Resistor NR3 and capacitor NR1 stabilize the circuit. 
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INTEGRATING AMPLIFIER - HCL 

The HCL circuit converts a rectified signal input to a DC output that is an average 
value of the input signal waveform. 

The integrating elements are NR2, NR3, and NCI. The analog signal (recrified wave- 
form) is entered at input A. With digital voltage control at input B, QN can be turned 
on which would bypass NR2. This would leave (NR3) X (NCI) to determine the rela- 
tively short response time of the integrator. When QN is turned off, NR2 is included 
in the integrating circuit and the (NR2 + NR3) X (NCI) long response time results. QP 
(element 531) is an operational amplifier connected in a voltage follower mode of 
operation and acts as a buffer amplifier. NC3 is a compensation capacitor for QP. 
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LOW PASS FILTER - HCP 

The HCP circuit is a low pass differential filter with a buffer amplifier input (emitter 
followers). The filter provides attenuation of high unwanted frequencies (noise) in the 
read back signal with a linear phase response over the frequencies Concerning read 
data. 

NL1, NL2, NC3, NC4, NL3, and NL4 make up the differential filter with outputs at C 
and D. NR9 and NR10 are terminating (impedance-matching) resistors for the filter. 
NR5 and NR6 are impedance matching resistors to the input of the filter. 

QN and QP with their emitter and base resistors form the buffer amplifiers for driving 
the relatively low input impedance filter. 

The upper cutoff frequency of the filter is approximately 5. 5 MHz (media compatible 
data rate of 6, 44 MHz.)= The signal attenuation from inputs A, B, to outputs C, D is 
about 50% at 1 MHz. 
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FILTER AND AMPLIFIER - HCQ 

The HCQ circuit is a differential, 2 pole low pass filter followed by a differential am- 
plifier with a gain of approximately 2.5. 

NL1, NC3, and NL2 make up the 2 pole low pass filter. The upper cutoff frequency 
is approximately 2. 5 MHz for media compatible data rate (6. 44 MHz). NR6, NR9, 
NR12 and NR14 are impedance matching resistors for the filter. 

QN and QP are buffer amplifiers (emitter followers) for driving the relatively low im- 
pedance filter. 

QR, QS, and their associated circuitry perform dual roles as differential buffer am- 
plifiers (emitter followers) and as differential amplifiers. Outputs C and D are the 
buffered outputs that connect to level detection circuitry with further amplification. 
Outputs E and F are amplified outputs which connect to a zero cross network (low 
resolution channel). This signal channel is amplified to make up for the attenuation 
loss of the filter. The gain of the amplifier is largely determined by the ratio of 
RR2//RR3 to RR4 and SR2//SR4 to SR3. 
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AGC AMPLIFIER - HCU 

The HCU circuit is a differential amplifier with gain controlled by a negative voltage 
at input E. 

QP and QR are amplifying transistors with their maximum gain determined by the ratio 
of NR10 to NR5 and NR11 to NR4. 

Common base amplifiers, QS, QT, QU, andQV pass amplified current signals to re- 
sistors NR10 and NR11. QS and QT pass out of phase signals to collector resistor 
NR10. Likewise, QU andQV pass out of phase signals to collector resistor NR11. 

Control voltages on the bases of QT and QV control circuit gain. With volts for 
control voltage, QS, QT, QU, andQV turn on equally, causing out of phase voltage to 
cancel, leaving a net output or gain of volts. Increasing the control voltage negatively 
starts turning off QT and QV causing the amplifier gain to increase. Turning off QS, 
QT, QU, andQV requires that the control voltage be approximately -0. 5 volts, which 
allows an amplifier gain of 10. 

Emitter followers QX and QY provide low output impedance. 

QN, NR1, NR2, NR3, and TCR1 make up a current sink network which controls the 
collector current of QP and QR. 

NR21 and TVR1 form a -15 volt regulated voltage for the current sink circuit. 



70629100 E 3-65 







Y n 


A 
B 


« 


-FREQMOHZ 


-1 
1 


- +5V 




HJD 




— ¥— 








— OV 




A o 




5V 
















- ov 








- -5V 



-I4V 



A< ^hQ — 



NR2 
22K 



■Ob 



f j v r: 



NVRI 
7V 



NOTE' 

VOLTAGE AND COMPONENT VALUES ARE FOR REFERENCE ONLY 



• TI«7A 



AMPLIFIER /LEVEL TRANSLATOR - HJD 

The HJD circuit is an amplifier that provides a half-wave rectifier, shifted output 
signal. 

The output signal at B increases in a positive direction from a -3 vdc level. The out- 
put signal controls a N- channel JFET in an AGC loop that regulates the amplitude of 
the fine position servo signal. 
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LEVEL TRANSLATOR - HJE 

The HJE circuit converts the output of an operational amplifier to a standard logic 
level. 

When input A is at -12 volts, transistor QN is on. Diode NCR2 limits the input volt- 
age at the base of QN to approximately -0.7 volt. Since the base to emitter voltage of 
QN is +0.8 volt, output B is at a level of approximately +0.1 volt. 

When input A switches to +12 volts, QN becomes reverse biased and output B ap- 
proaches +5 volts. The base voltage of QN is limited to approximately +5.7 volts by 
diode NCR1. 
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LAMP DRIVER - ICB 



The ICB circuit drives a lamp which terminates at +20 volts. The circuit is (and must 
be) driven by an open collector integrated circuit. The nominal current of the lamp 
must not exceed 100 ma. 

QP and NR2 serve as a current limiter. When approximately 140 ma flows through 
NR2, QP turns on and diverts base current from QN to ground. This prevents surge 
currents of greater than 140 ma. 

When a high, logic 1, is provided to the circuit input, transistor QN (and the lamp) 
turns on. 

A low (logical 0) at the input turns QN off causing the circuit output to rise to the lamp 
termination voltage. With no path to ground available, the lamp turns off. 
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LAMP DRIVER - ICC 

The ICC circuit drives a lamp which terminates at +20 volts. The circuit is (and must 
be) driven by an open collector integrated circuit. The nominal current of the lamp 
must not exceed 100 ma. 

When a high, logic 1, is provided to the circuit input, transistor QN (and the lamp) 
turns on. Transistor QP and resistor NR2 serve as a current limiter. When approxi- 
mately 140 ma flows through NR2, QP turns on and diverts base current from QN to 
ground. This prevents surge currents of greater than 140 ma. 

A low, logic 0, at the input, turns QN off causing the circuit output to rise to the lamp 
termination voltage. With no path to ground available, the lamp turns off. Capacitors 
NCI and NC2 are used to slow the rise and fall times of the output voltage swings at B. 
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WAVEFORMS ABOVE ARE FOR REFERENCE ONLY AND VALIO ONLY WHEN 
OUTPUTS E AND F ARE CONNECTED TO A READ/WRITE HEAD WITH 
CENTER TAP TO GROUND. 
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WRITE DRIVER - JAG 

Write driver JAG is a differential voltage switch which converts voltage (across 
termination resistors) to current to drive a differential recording head. 

Circuit operation is dependent upon signal level shifter QQ converting an open collector 
TTL output of "0" or "l" to turning QR "off" and "on". With QR on, -5 volts flows 
through QR and NR1 to supply current for the differential switches QN and QP. With 
input A high and B low, QN turns on and QP is off. QN turning on causes QS to turn 
on which applies a voltage (from D through UCR1 and UR1) to termination resistor 
SR2 and current to output E. When A is low and B is high QN and QS turn off, QP and 
QT turn on applying voltage to termination resistor TR2 and current to output F. 
Current sensing network UR1, UR2, UCR1 andQU supply current at G which is used 
for fault detection. NCR1, NCR2, PCR1, PCR2 prevent QS and QT from saturating 
when the write driver is turned off. SCR1, SR3, TCR1, and TR3 provide back biasing 
of the write matrix diodes during a write operation. 
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AGC AMPLIFIER - JAK 

The JAK circuit amplifies the differential dibit signal read from the servo head. This 
AGC amplifier is a differential in, differential out amplifier with a variable input 
attenuator. 

The differential signals are applied to inputs A and B. Resistors PR 12 and PR13 are 
line terminating resistors. 

AGC action is provided by input C. This control voltage, generated farther down the 
servo signal chain, is proportional to the amplitude of the dibit signals. The stronger 
the signal, the less negative the AGC voltage. Resistors PR1 5, PR17, PR14, and 
PR16, along with N-JFET QN form a balanced differential attenuator. The more 
negative the input, the greater the effective source-to-drain resistance across QN. 
This reduces the attenuation of the network. The voltages available at C can vary 
from OV to -13V. At OV. the D-S resistance is about 40 ohms; practically shorting 
out the input to reduce the net gain available. At -13V, the D-S resistance is about 
50 megohms, permitting full gain. In actual practice, the servo action of the loops 
holds input C at about -IV to -5V. 

Transistors QP and QR form the inputs to a differential amplifier. Transistor QQ 
functions as a high-resistance common current source; diode QCR1 provides tempera- 
ture compensation. The resultant constant- current source greatly reduces common 
mode error. 

Transistor pairs QS/QT and QU/QV form unity-gain, noninverting power drivers for 
outputs D and E. 
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Auto Null Circuit - JAM 



The JAM circuit provides a DC null for the AC signal on line AB. This circuit com- 
pensates for a fluctuation in DC reference of the AC signal due to temperature and 
chip-to-chip parameters. 

The operational amplifier senses the DC level on line AB and compares this voltage 
level against a zero volt reference. It then supplies the proper DC current to main- 
tain a DC null on line AB. 
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TRANSMITTER - LCF 

The LCF circuit provides a sink current at output B when the input at A is low. When 
the input is high, the output current becomes a source current. Input A is driven by 
a standard TTL logic gate. Resistor NR1 and transistors QN and QP operate as a 
switch. When the voltage at A goes below +V, transistor QN turns on and QP turns 
off. The constant current circuit, QQ and NR2, sinks current through the line and 
terminator and drives the voltage at the collector of QQ negative. External resistors 
and Zener diodes between the plus and minus voltage supply lines serve as a voltage 
divider common to all LCF circuits on a given card and provide bias voltage to the 
bases of QP and QQ. The sink current level is determined by -V, VBE of QQ, and 
NR2. 

When the voltage at A goes above +V, transistor QN turns off and QP turns on. A 
source current is now developed by +V, VEB of QP, and NR1. The current level is 
such that it is greater than the sink current into QQ by an amount sufficient to drive 
the output positive. This positive voltage excursion is limited by diodes NCR1 and 
NCR2. Limiting is necessary to keep QP from saturating. Because of the nonsatu- 
rating mode of operation, the propagation delay through LCF is small. Accidental 
grounding of the test point or output of the circuit has no damaging effect on the circuit. 
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VOLTAGE CONTROLLED OSCILLATOR - MAF/MAH 

The MAF/MAH circuit consists of two Schmitt trigger circuits (QQ, QR and QS, QT) 
and a differential switch /current limiter circuit (QN 4 QP, NR1, AND NR2). The 
values of capacitor PCI, resistors NR1 and NR2, and the input voltage, determines the 
output frequency of the circuit. Operating frequency is listed on the Logic Diagram 
(see Section 5). 

For the following discussion, assume that voltage E3 is more positive than E2, E2 is 
more positive than El, and EO is the lowest voltage (refer to Figure 1). 




OUTPUT B(MAH) 



OUTPUT B*UF) 



-l 



Figure 1 

Assume that point C of PCI is more positive than point D. At this time, QP and QS 
are both conducting and QT is off (base-emitter junction is reverse biased). The out- 
put voltage at B is high. The other half of the circuit (QN, QQ, and QR) is in the 
opposite state at this time. 
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The D terminal of capacitor PCI is held low by the forward drop of the base-emitter 
junction of QR. Therefore, current through PCI alters its charge linearly until the volt- 
age at C reaches the high output voltage. At this point, the lower Schmitt trigger 
circuit (QS, QT) switches off and the output voltage at B goes to ground. QP now 
switches off and point C is driven rapidly positive by the forward biased base-emitter 
junction of QS. 

At the instant that the lower Schmitt trigger circuit switched off, the voltage at point 
D was at E3. The sudden increase of point D to E3 potential reverse biases the base- 
emitter junction of QR and triggers the upper Schmitt trigger circuit. Therefore, QN 
and QQ turn on and draw current from terminal D of capacitor PCI. When the voltage 
at D reaches El, the upper Schmitt trigger circuit switches off. QN switches off and 
point C is again raised to E3. This completes the multivibrator cycle and brings it 
back to the initial condition. The cycle is then repeated. 

As input A becomes more negative the output frequency at B, increases linearly (refer 
to Figure 2). 



f (MHl) 5 




OUTPUT FREQUENCY IS LINEAR 
WITH INPUT VOLTAGE 



NOMINAL INPUT V0LTA6E 



Figure 2 

Diode PCR3 prevents the emitters of QN and QP from falling to a voltage that would 
cause both transistors to conduct when power is first applied. Such a condition 
would prevent the circuit from oscillating. Diodes QCR1, RCR1, SCR1, and TCR1 
prevent the Schmitt transistors (QQ, QR, QS, and QT) from going into full saturation. 
This helps the circuit to oscillate at the higher frequencies. 
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SPEED DETECTOR - QDE 

The QDE circuit monitors the sector pulses to determine whether or not the spindle 
is at a specified speed. 

Each time a sector is sensed, a 55-^sec pulse appears at input A. Transistors QN 
and QP conduct and completely discharge capacitor NCI to -5v. When the pulse drops, 
NCI begins charging through NR9. When the voltage on the collectors of QN and QP 
reaches the threshold of NCR2 and QQ, QQ turns on. This causes transistors QR and 
QS to conduct and discharge RC1. With QR and QS on, RCR1 and RCR2 are back biased 
and the voltage at the base of QT drops, turning QT on. The collector voltage of QT 
rises enough to turn QU on and the output voltage at B goes low to indicate a not up to 
speed condition. 

If the disk pack is below speed, pulses at input A are at low repetition rate. Capacitor 
NCI discharges and charges turning transistors QQ, QR, and QS off and on, respec- 
tively. This in turn causes RC1 to charge and discharge. Every time NCI charges 
to the threshold, QQ, QR, and QS turn on and discharge RC1. This prevents RCR1 
and RCR2 from ever becoming forward biased. As a result, QT remains on and the 
output at B remains low, indicating not up to speed. 

When the disk pack reaches the required speed, the charging time of NCI is such that 
the charging voltage on NCI remains below the threshold of NCR2 and QQ, keeping QQ, 
QR, and QS off. Now RC1 has time to charge and when RCR1 and RCR2 become for- 
ward biased, the voltage at the base of QT increases sufficiently for QT to turn off. 
The resulting reverse bias on QU turns QU off and the output at B goes high. The 
feedback through RR3 reduces the charge time of RC1 and the switchover goes to com- 
pletion with the high output at B indicating an up to speed condition. The output signal 
at C is always complementary and is used by a relay driver circuit. 

The voltage on the base of QQ is determined by the voltage divider comprised of NR1, 
NR4, NR11, NR12, NCR3, and NCR4. Resistor NR1 is a test selected resistor to 
fine tune the threshold of NCR2 and QQ and to compensate for the tolerances of NR9 
and NCI. 
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VOLTAGE CHECKER - QEH 

The QEH circuit detects decreases in power supply voltages that are beyond a specified 
level. A fault condition (output C equals "0") occurs if: 

1. +5 volt supply becomes less positive than +4. 825 volts, or 

2. +20 volt supply becomes less positive than +18. volts 

The base voltage at transistor QQ is determined by zener diode NVR1 and a voltage 
divider network (NR7, NR8, NR9, and NR1). This base voltage is established at 
+4. 825 volts. If the positive supplies connected to inputs A and B are normal, QP and 
QN are off and transistor QQ is on. The resulting positive level at the collector of QQ 
turns on transistor QR. This causes the collector of QR to drop to near zero volts 
switching QS off and establishing a +3 volt level at output C. 

Transistors QN and QQ operate on each other as a comparator. When the base voltage 
on QN becomes less positive than the base voltage on QQ (+4.825 volts), QN turns on 
and QQ turns off. With the base of transistor QR at zero volts, transistor QR turns 
off pulling the base of QS positive and turning it on. As a result, output C approaches 
a level near zero volts. 

Transistors QP and QQ also operate on each other as a comparator. The voltage 
divider, composed of resistors NR3 and NR4, is sized so that when the +20 volt input 
at A goes less positive than +18 volts, transistor QP turns on and output C goes low. 
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VOLTAGE CHECKER - QEJ 

The QEJ circuit detects decreases in power supply voltages that are beyond a specified 
level. A fault condition (output C equals "0") occurs if: 

1. -5 volt supply becomes less negative than -4. 825, volts or 

2. -20 volt supply becomes less negative than -18. volts 

The base voltage at transistor QQ is determined by zener diode NVR1 and a voltage 
divider network (NR7, NR8, NR9, and NR1). This base voltage is established at 
-4. 825 volts. If the negative supplies connected to inputs A and B are normal, QP and 
QN are off and transistor QQ is on. The resulting negative level at the collector of 
QQ turns on transistor QR. This causes the collector of QR to drop to near zero volts 
switching QS off and developing a reverse bias across diode NCR3. This turns off 
transistor QT and sets the output at C to +3 volts. 

Transistors QN and QQ operate on each other as a comparator. When the base voltage 
on QN becomes less negative than the base voltage on QQ (-4. 825 volts), QN turns on 
and QQ turns off. With the base of transistor QR at zero volts, transistor QR turns 
off pulling the base of QS negative and turning it on. Diodes NCR1 and NCR2 raise the 
base voltage of transistor QT to a point where it turns on and causes output C to ap- 
proach a level near zero volts. 

Transistors QP and QQ also operate on each other as a comparator. The voltage 
divider, composed of resistors NR3 and NR4, is sized so that when the -20 volt input 
at A goes less negative than -18 volts, transistor QP turns on and output C goes low. 
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SWITCH RECEIVER - QEK 

The QEK circuit produces a "l" (+3v) output at B when the solid-state switch connected 
to input A is closed. When the switch is open a "0" (Ov) appears at output B. 

A transistor switch is connected to input A. When this switch is open, capacitor NCI 
approaches +5v and QN turns off. Transistor QP is, therefore, on and conducts cur- 
rent to the base of QQ through resistor NR5. Transistor QQ turns on, conducting 
current away from output B, and drops the output to near ground or a "0". 

When the switch is closed, the voltage flow through NR1, the switch, and across NCI 
increases rapidly because of the short time constant of NR1 and NCI. Any spurious 
switching that precedes the state change increases the discharge time. As the voltage 
across NCI decreases, QN begins to turn on. As QN conducts current to the base of 
QP, the forward bias on QP decreases and QP begins to turn off. As QP turns off, the 
current through NR4 decreases due to the higher lead resistance (NR 3) of QN compared 
with QP (NR5). The current drop through NR4 causes a decrease in the voltage drop 
across NR4. The bias on QN is, therefore, increased. The cycle goes rapidly to 
completion. Transistor QP is turned off. With QP off, the base of QQ is near ground, 
causing QQ to turn off. This allows the +5v supply to flow through NR7 to output B 
raising the output to +3v, "l". 

When the transistor switch driving the input is not conducting, NCI charges slowly to 
+5v due to the long time constant of NR2 and NCI. Again, any preliminary switching 
that precedes the actual state change will hold NCI well below the switching level of 
QN. As the voltage across NCI increases, QN begins to turn off. Transistor QP be- 
gins to conduct current away from the emitter of QN. Transistor QP turns on rapidly 
because of the positive feedback. The output then becomes "0". 
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SEMMETRY RESTORER-QEL 

In a write driver chain where complementary TTL input signals become asymmetrical 
by ±8 nsec, the QEL circuit is used to restore symmetry to these signals. 

A "0" TTL level at point C will set the flip-flop insuring the same start-up conditions 
on inputs D and E when released by a "l" level at C. 

With input A high and B low, pin 3 of 173H goes to ground and pin 6 goes to +5v through 
XR1, XR2, and XR4. The ground transition at pin 3 is coupled through XC1 and forces 
a negative spike on pin 6. Starting from a negative potential pin 6 voltage rises 
toward +5 volts at an RC time rate determined by XC1 and the combination of XR1, 
XR2, and XR4. This causes the pulse to be delayed in reaching the switching thres- 
hold of the following inverter (pins 9 and 10), and produces a positive pulse at "ored" 
pins 8 and 11 for the duration of the delay. The negative edge of this pulse triggers 
pin 1 of flip-flop 164H changing the state of outputs D and E. 

The opposite conditions on inputs A and B (A low and B high) form the positive pulse 
at "ored" points 8 and 11 which is determined by the RC combination of XC1 and XC3. 
Thus, the negative edge which triggers the J-K flip-flop is controlled by alternate RC 
time constants, one of which can be adjusted by selection of XR1 with reference to 
the other resistors. 

Diodes XCR1, XCR2, XCR3, XCR4, and XCR 5 clamp the positive excursion on pins 3 
and 6 at +2. 5 volts to make delays insensitive to frequency variations up to data rates 
of 4 MHz. 
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VOLTAGE FOLLOWER -Q EM 

The QEM circuit consists of an operational amplifier in a voltage follower configura- 
tion. A PNP emitter follower (QN) is enclosed in the feedback loop to provide a 
voltage output at B equal to the input at A with increased current handling capabilities. 
Enclosing QN in the feedback loop also negates the change in output due to tempera- 
ture related voltage variations of the base-emitter junctions of QN. 

NR3 provides a minimum current to the emitter of QN under no load conditions. NR2 
is a current limit resistor. NR1 is a buffer resistor to eliminate possible oscillation 
tendencies. 
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FUNCTION GENERATOR - QGD 

The QGD circuit is a nonlinear feedback network used as the gain determining element 
of an operational amplifier. 

In actual circuit use, the op amp generates a voltage proportional to the desired ve- 
locity of the read/write head positioner. The amplitude of this signal is the analog 
representation of the number of tracks to go (position error) and will be compared 
with velocity to achieve maximum deceleration control without overshoot of the posi- 
tioner when on cylinder (T=0). 

Field effect transistor QR is part of the GJB circuit to function as a logic switch. 
Prior to T=64, the input is at ±10 volts with the switch open. With this input voltage, 
the voltage drops across all of the forward-biased diodes are overcome so that the 
equivalent resistance of the parallel resistor network in the QGD circuit is about equal 
to the input resistor Rl. The gain is, therefore, unity (output is 10 volts, inverted 
from input). 

When there are less than 64 tracks to go, the input to the gate of QR changes from a 
negative voltage to ground potential. QR turns on, adding R2 into the feedback loop. 
R2 has the same resistance as Rl. This reduces the feedback resistance to one-half 
of its former value, thus reducing the gain by 50% (output = ±5 volts). 

After T=32, input A begins to decrease in proportion to the remaining position error. 
The QGD /op amp circuit maintains an output voltage for optimum deceleration. The 
optimum deceleration is obtained by taking the square root of the position signal and 
comparing it with the velocity signal. The resistor- diode circuits in the QGD supply 
the position signal: as the input is reduced, the output is reduced correspondingly. 
Fewer diodes conduct, removing some of the parallel resistors in the QGD circuit 
from the feedback loop. This increases the effective feedback resistance, increasing 
circuit gain. Gain is maximum (but not greater than one) when the output is below 
about ±0. 5 volt. 
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SWITCH RECEIVER - RCB 

Switch Receiver RCB produces a "l" (+3v) output at B when the grounded switch con- 
nected to input A is closed. When the switch is open a "0" (Ov) is felt at output B, 

A switch to ground is connected to input A. When this switch is open, capacitor NCI 
approaches +5v and QN is shut off. Transistor QP is, therefore, on and conducts cur- 
rent to the base of QQ through resistor NR6. Transistor QQ turns on, conducting 
current away from output B, and drops the output to near ground or a "0". 

When the switch is closed, the voltage across NCI rapidly increases through NR1 and 
the switch to ground because of the short time constant of NR1 and NCI. Any contact 
bounce on the switch will increase the discharge time. As the voltage across NCI 
decreases, QN begins to turn on. As QN conducts current to the base of QP, the for- 
ward bias on QP is decreased and QP begins to turn off. As QP turns off, the current 
through NR5 decreases due to the higher lead resistance (NR4) of QN compared with 
QP (NR6). The current drop through NR5 causes a decrease in the voltage drop across 
NR5. The bias on QN is, therefore, increased. The cycle goes rapidly to completion. 
Transistor QP is shut off. With QP off, the base of QQ is near ground, causing QQ to 
shut off. This allows the +5v supply to flow through NR8 to output B raising the output 
to+3v, "1". 

When the switch is opened again, NCI charges slowly to +5v due to the long time con- 
stant of NR2 and NCI. Any contact bounce on the switch will hold NCI well below the 
switching level of QN until the bouncing ceases. As the voltage across NCI increases, 
QN begins to turn off. Transistor QP begins to conduct current away from the emitter 
of QN. Transistor QP turns on rapidly because of this positive feedback. The output 
then returns to "0". 
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BIPOLAR CURRENT BUFFER - SAA 



The SAA circuit is a power output stage for an operational amplifier. Transistors 
QP and QQ comprise a complementary output driver and are always biased slightly on 
by diodes NCR1 and NCR2. 

The quiescent current in the output driver is nominally 6. 5 ma and the maxinum signal 
amplitude for the circuit is ±5 volts. 
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LOW PASS FILTER AND AMPLIFIER - SCC 

The SCC circuit consists of a bilevel current switch with a bidirectional current pump, 
a filter capacitor, and a level shifter. The circuit converts TTL input signals from a 
comparator circuit to produce a dc voltage level at TPB. Because of the phase locked 
oscillator closed loop, the current pump drives the dc level at TPB to reach a 50/50 
duty cycle when the signal at input B is a square waveform. Frequency synchronism 
has been achieved at this point. A change in data frequency causes a change in voltage 
at TPB. A separate TTL input signal selects one of two possible current levels for 
the current pump. 

QN, QP, QQ, NRA, NRB, NRC, NRD, NCRB, and NCRC form the bilevel current 
switch. For fast frequency synchronism, input A is a TTL "zero", turning all three 
transistors off and forward biasing NCRB and NCRC. This adds the current from 
NRC and NRD to the normal current pump level resulting in a high drive current. In 
the normal operating mode, input A is a "one", turning on QN, QP, andQQ. This back 
biases NCRB and NCRC, resulting in normal current pump drive. 

NRG, NVRF, and NRE form a reference voltage divider for the current pump. NRF 
andQS is the negative -going current sink. This sinks a current of approximately 2 ma 
continually. NCRA, NRH, RNI, and QR form a switchable current source of approxi- 
mately 5 ma. When a square wave of TTL logic level is applied to the zero "OR" gate 
of input B, NCA alternately is charged and discharged by 2 ma. The charge/discharge 
times under normal operating conditions are long compared to the input pulse times; 
therefore, the voltage across NCA has very little ac component in it. 

Resistor NRK generates an ac component to ride on the dc voltage existing across 
NCA. This ac component is controlled by the value of NRK and the currents from the 
bidirectional pump. The net result at output C is a dc voltage which corresponds to a 
particular input data frequency with a square waveform superimposed on it for phase 
synchronism purposes. 

QT, NCRE, NCRF, and NRL form a buffer and level shifting circuit. They shift the 
waveform at base of QT negatively to a level appropriate for controlling the voltage 
controlled oscillator. 
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VOLTAGE COMPARATOR - SCD 

The SCD circuit compares a voltage at its input (A) against a reference voltage and 
outputs a bi -level digital signal at C. 

Input A typically is connected to the output of circuit SCE. Input B is typically +12 
volts, and normal or "no fault" condition would be for or 1 of the inputs of the 
summing ladder (SCE) to be grounded and the remaining inputs to be open. SCE would 
then output a voltage (to input A) higher than the reference voltage at the base of QP. 
QN then would be turned off and QP turned on driving output C to +5 volts. An 
abnormal or "fault" condition would be for 2 or more inputs of the summing ladder 
(SCE) to be grounded with the remaining inputs open. This would cause the voltage at 
point A to be lower than the reference voltage at the base of QP. QN would then be 
turned on and QP turned off. Point C would then switch to -5 volts. 
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Summing Ladder -SCE 

The summing ladder SCE circuit is a network of resistors with the output connected 
to a voltage source through a common resistor such as input A on the SCD circuit. 
This forms a resistor divider circuit with an output voltage dependent upon the 
number of inputs (resistors) being connected to ground potential. One or more 
comparators could be connected to the output to check for a particular number of 
inputs being connected to ground. 
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BUFFER AMPLIFIER - SCG 

The SCG circuit is a buffer amplifier designed to increase the output signal driving 
capability of a differentially amplified signal read from the servo head. 

QN and QP are emitter followers that present comparatively high input impedance and 
low out impedance. 



70629100 E 



3-99 
















t 












J 






































i 

, -A- 

- I.6VP-P 


























1. 






















| -*- 












^ 
















NR9 
-VW — > +3V 



00 



NOTE' VOLTAOE AND COMPONENT VALUES ARE FOR REFERENCE ONLY. 7JI66A 



3-100 



70629100 E 



TERMINATOR /DIVIDER SCL 

The SCL circuit consists of a line terminator network (NR1 and NR4) and a resistor 
divider network (NR2.. NR5.. NR7, and NR8). Resistors NR6 and NR9 supply a bias 
voltage to outputs C and D. This bias voltage insures a definite state for the following 
receiver circuit. 

NR3 and NCI offer a high DC resistance and provide a low AC impedance to ground. 
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DIVIDER NETWORK - SCM 

Resistor divider network SCM supplies various reference voltages for comparator 
circuits. 

Input B (Y-q) is typically -. 7 volts. Input A (Va.) varies from -.7 to +1.5 volts, de- 
pending on read back voltage amplitude. 

Output D will be . 72 x (V^ - V B ). TZR1, DR1 and NR6 provides a regulated voltage 
which keeps the reference voltage at output E stable after NR5 has been test selected. 
Output E will be approximately -. 6 volts. 
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FREQUENCY CONTROL NETWORK - SCN 

The SCN circuit is used to control the free-running frequency of the type 579 voltage 
controlled oscillator integrated circuit. The free- running frequency is the nominal 
frequency of the 579 without data inputs. The actual frequency of the 579 will deviate 
from nominal because of minor variations in the disk pack rotational speed. 

Resistors NR7 and NR12 are selected (both may not be required) to set the voltage at 
VI equal to +6. 5 volts. This voltage, plus the capacitance introduced by NC8 and 
NC9, are applied to pins 5 and 6 of the 579 to set the free-running frequency. Capaci- 
tor NC9 is selected for precise frequency control. The frequency is approximately 
12 MHz if NC9 is 3 picofarads; it is about 1. 6 MHz if NC9 is 150 picofarads. 
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DELAY - UBD /UBE /UBF/ URH 

The capacitor delay circuits delay a "l" input at A for a specified period of time before 
providing a "l" output at B. Delay time for a "0" pulse is negligible. 

Assume a "0", ground, enters at A. If the capacitor is discharged, it remains dis- 
charged and the output remains "0". If the capacitor is charged when the "0" signal 
appears, the capacitor discharges almost instantaneously, and the "0" appears with 
no noticeable delay. 

K a "1", +3 volts, enters A while the capacitor is discharged, the capacitor must first 
charge to a minimum "l" voltage before a "l" can appear at B. The required charge 
time is the delay time of the circuit. The charge time is dependent on the capacitor 
value, the resistance between the source voltage and the capacitor, and the minimum 
voltage required to produce a "l" output. 

Delay times for capacitive delays used are as follows; 



Delay type 


Time 


UBD 
UBE 
UBP 
UBH 


200 nsec 
0. 5 ms 
0.2 ms 
100 nsec 
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Delay - UC- 

The UC-delay circuit is used to delay open- collector integrated circuits. The cir- 
cuit delays a "l" input before providing a "l" output at B. The delay time for a "0" 
pulse is negligible. The delay circuit consists of a resistor connected to +5 volts 
and a capacitor connected to ground. 

Assume that a "0" (ground) enters at A. If the capacitor is discharged, it remains 
discharged. The output is an immediate "0". E the capacitor is charged when the 
"0" signal enters, it discharges almost instantaneously. The "0" appears at output 
B with no noticeable delay. 

If a "1" (+3.0v) enters at A, and the capacitor is discharged, the capacitor must first 
charge to a minimum "l" voltage (typically +0.7v) before the "l" appears at output B. 
The time necessary to charge the capacitor to this minimum voltage is the delay time 
of the circuit. The charge time is dependent on the value of the capacitor, the value 
of the resistor, and the minimum voltage required to produce a "l" response. 

Characteristics of the UC -circuits are as follows: 



Circuit Type 


Capacitance 


UCF 


1500 PF 


UCH 


390 PF 


UCJ 


22 juF 


UCL 


390 PF 


UCN 


3300 PF 


UCT 


2200 PF 



3-106 



Resistance 


Delay 


IK 


350 nsec 


IK 


100 nsec 


2.7K 


10 jusec 


2.2K 


155 nsec 


2.7K 


1. 5 /usee 


2.7K 


1. jusec 
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DELAY - UEB 



The UEB circuit delays application of ground to a standard TTL gate during a power- 
up sequence. 

During power off phase (T Q ), capacitor NCI is discharged by NR4, NCR2 and NCR3. 
Applying +5v power (Tj) raises output A to +5v as power comes up. At this time (Tj) 
Ql is off and NCI is charging. As the voltage across NCI approaches 5 volts, Ql 
turns (T2) on reducing output A to about volts. 



70629100 F 



3-107 



B-*-CJ 



/> 
VAF 



*o 



-*-c 



•>*-D 






+O.2V0C 



-0.2V0C 



XC6 

sstoopf 




XC5 
2700PF 



eO 



-I4V 

NOTC< 

VOLTAOE AND COMPONENT VALUES ARE PON REFERENCE ONLY. 



Mill 



3-108 



70629100 E 



LEVEL SHIFTER - VAF 

The VAF circuit receives the differentially amplified signal read by the servo head. 
It level-shifts the dc baseline of this signal to permit it to be analyzed by a differential 
voltage comparator. 

Capacitors XC5 and XC6 block the dc level of the input while permitting the ac signal 
to pass. The resistors set the new dc baselines of the signal as shown in the illustra- 
tion. Capacitors XC7 and XC8 shunt noise to ground. 

The dc levels establish the switching point of the following comparator circuit. In its 
typical application, the next circuit switches state when output C is negative with re- 
spect to output D. The bias provided by the VAF circuit permits the comparator to 
switch state for about 50% of the time that input A is negative with respect to input B. 
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RELAY DRIVER - VHI 

The VHI circuit drives a relay armature terminated at +V volts. Output B of the cir- 
cuit functions to apply or remove ground so that the +V source may pull or drop the 
relay. 

An input of +1 volt at A turns transistor QN on. The collector of QN goes low which 
turns transistor QP off. As a result, output B goes to +Vand the relay is de- energized. 

A -1 volt at input A turns off transistor QN. (Diode CR3 limits the reverse bias on 
QN to -0. 7 volts. ) The collector of QN now goes high which turns on transistor QP. 
This causes output B to go low, near volts, energizing the load. 
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LEVEL TRANSLATOR - VHJ 

The VHJ circuit converts TTL logic levels to +V and -5 volt levels where +V = 1. 4 
to 2.4 volts. 

When a "0" (Ov to +. 4v) is applied to input A, QN turns on and applies +V (minus 
V ce sat) to output B. When a "l" (+2. 4v to +5v) is applied to A, QN turns off and 
output B switches to -5 volts. 
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INTEGRATING LEVEL TRANSLATOR - VHK 

The VHK circuit is a voltage level shifter that slows down and controls "turn on" and 
"turn off" transition times. 

With an input to A of +. 7 volts or greater (current limited to 20 ma), QN turns on 
with output B going to ground at a rate controlled by collector-base feedback capacitor 
NCI. With an input of volts to -3 volts, QN turns off and output B is disconnected 
from ground. 
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AND GATE - VHL 

The VHL circuit is an erase current driver with a two AND function input. 

Input A is normally connected to the output of a TTL open collector gate. Input B is 
normally connected to pin B of the FAG circuit which can vary from +12 volts to +15 
volts. Output C gets connected to an erase head winding. 

When input A is open ("l" output condition of open collector TTL gate) and input B is 
high (+12 v to +15 v), divider XR5 and XR4 insures a "l" condition at gate input pin 3. 
With inversion of the gate, pin 4 is a "0" (0 volts). This turns QN "on" and applies 
+V (approximately +12v) to the erase termination resistor NR4 which determines the 
amount of erase current to the head. 

If either input A or B is held at a "0" condition, the output of gate 200 (pin 4) will go 
to +V (open collector output), QN will be turned "off" and no erase current will flow. 
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FAULT DETECTOR - VHM 

The VHM circuit compares a voltage at its input (A) against a reference voltage and 
outputs a bi-level digital signal at C. 

Input A is typically connected to output G of a write driver (JAG) circuit. Input B 
is connected to a controlled current source (FAG) with an output between +12 to +15 
volts, dependent upon the current drain at QP. 

The voltage level at input A is determined by the current flow into A through NR1 to 
-5 volts. With no current into A (A low) the voltage at A is -5 volts which is less 
than the voltage at the base of QP. QN is off, QP is on, and output C gets clamped 
at the saturated level of about -1.5 volts or at -.7 volts if output C is connected to a 
TTL gate input that has a diode clamp. When current flow into A exceeds approximately 
2. 7 ma, the voltage at A becomes more positive than at the base of QP. QN turns on, 
QP turns off, and output C rises to +5 volts. 
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ERASE CURRENT DRIVER - VHP 

The VHP circuit provides approximately 100 ma of current (output D) for the erase 
coil of a read/write head. The circuit includes an output (C) bi-level signal to indicate 
whether the erase current is on or off. 

Input A is connected to the output of an open collector IC TTL. gate. Input B is con- 
nected to the write voltage (Vw) which can vary from 12 to 14. 5 volts or it can be shut 
off (0 volts). 

Both input A and B have to be "l's" to activate QN which provides erase current 
through NR5 to output D. A "l" at A is the "open" state of the open collector IC. A 
"1" at B is Vw= 12 to 14. 5 volts. These input conditions cause a "0" at pin 4 of 200 
element which will turn QN "on". When QN is on, Vr is applied to NR5 and NR6. 
Output D is connected to an erase coil winding so the current is controlled by the ratio 
of Vr to NR5. The voltage drop across NR5 is across NR6 and emitter-base of QP. 
This turns onQP which supplies a collector current of . 028X (current at output D). 
This changes the voltage at output C from -1.8 volts to +2 volts. 

A "0" (0 volts) at either input A or B will cause a "l" at pin 4 output of element 200. 
QN will turn off eliminating erase current at output D. No voltage drop across NR5 
causes QP to turn off and output C goes back to -1. 8 volts. 

NQ1 slows down the rise and fall times of erase current transitions. 
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LEVEL TRANSLATOR - VHQ 

The VHQ circuit translates digital signal levels of OV and +5V to digital levels of +4V 
and -10V respectively. 

V 
A "0" (OV to +. 5V) at input A causes QN to turn on and apply +5V minus TCRI or 

about +4 volts at output B. 

A "1" (input open or +5 volts) at input A causes QN to turn off and output B goes to 
-10 volts through load resistor NR3. 

An open collector IC or discrete transistor is used to provide the described input 
conditions at input A. 
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TIME CONSTANT SWITCH - VHR 

T*i© "VHR circizi"t convsi*ts disfrtstl si r m c, ls **" rt iii'tsTs.'tor irss^otiss "tin*cs \}~* t s wi'tcHiii fff 3. 
resistor in and out of an RC circuit. The integrator is made up of NR5, NR6, and NCI 
with the input at B and output at C. The response time of this integrator can be 
changed by causing QP to switch NR5 in or out of the circuit. 

Full wave rectification of read head signals is entered at B. The integrated output at 
C is a DC level which is an average value of the input signal waveform. 

A "0" (0V to +. 5V) at input A causes QN to turn on and apply +5V minus V T y R1 or 
about +2 volts at the base of QP. This causes QP to turn off which puts NR5 in series 
with NR6 and the time constant (response time) of the integrator becomes (NR5 +NR6) 
times (NCI). 

A "1" (input open or +5 volts) at input A causes QN to turn off. QN collector goes 
toward -5 volts through NR3. This causes QP to turn on which "shorts out" NR5 
leaving NR6 and NCI to form the integrator. The time constant (response time) then 
becomes (NR6) times (NCI). 
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RELAY DRIVER - VKK 

The VKK circuit drives a relay armature terminated at +V volts. Output B of the 
circuit functions to apply or remove ground so that the +V source may pull or drop 
the relay. 

An input of about +1 volt at A turns QN on. The collector of QN goes low which turns 
QP off. As a result, output B goes to +V and the relay is de -energized. 

A -1 volt turns QN off. The collector of QN goes high which turns QP on. This 
causes output B to go low, energizing the load. 
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AND GATE - VKM 

The VKM circuit is a two input gate with output levels of +20 volts and -9 volts. 

Input A is typically connected to output B of VHK circuit and input B is connected to 
output C of VKN circuit through an 820 ohm current limiting resistor. 

Diode NCR1 provides breakdown protection for the base emitter junction of QN when 
inputs A and B conditions cause reverse bias. 
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TWO INPUT AND GATE - VKN 

The VKN circuit is a two input AND gate with input voltage levels matched to TTL 
threshold levels (approximately 1.4 volts) by NCRI. 

Output voltages of +5 or -10 volts are current limited by resistors NR7 and NR6. 
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PULSE FORMER-XAF 

The XAF circuit generates a negative pulse at output C for each positive going transi- 
tion at either input A or B. Inputs and outputs are TTL compatible levels. 

A negative going transition ("0") on input A and a positive going transition ("l") on in- 
put B cause a transition to ground at pin 3 of 173H (open collector IC) and a transition 
toward +5 volts at pin 11 through resistor A3R1. The "0" going transition is coupled 
through capacitor A3C1 and forces a negative spike on pin 11. This causes a delay in 
reaching the switching threshold of the output inverter, producing a negative pulse 
(TPW1) at output C for the duration of the delay (pulse width is determined by RC net- 
work A3C1 and A3R1). 

The opposite condition on inputs A and B form the next pulse except using the RC net- 
work A3C1 and A3R2. 

A3CR1, A3AR2 and A3CR3 clamp the positive excursion on pins 3 and 11 at approxi- 
mately +2.2 volts to make the pulse width insensitive to repetition frequency variation 
up to 4 MHz and 50% duty cycle. 
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PULSE GENERATOR - XAG 

The XAG circuit generates a positive pulse output at C for each positive going transi- 
tion at either input A or B. Inputs and outputs are TTL compatible levels. 

A positive going transition ("l") on input A and a negative going transition ("0") on 
input B cause a transition to ground at pin 3 of 173H (open collector IC) and a transi- 
tion toward +5 volts at pin 11 of 173H through resistor NR3. The "0" going transition 
is coupled through capacitor NCI and forces a negative spike on pin 11. Therefore, 
the voltage at pin 11 starts from a negative level and rises toward +5 volts at an RC 
time rate determined by NCI and NR3. This causes a delay in reaching the switching 
threshhold of the following inverter and produces a positive pulse at "ORed" output C 
for the duration of this delay (TPW1). 

The opposite conditions on inputs A and B form the positive pulse (TPW2) at "ORed" 
output C determined by the RC network of NCI and NR1. 

TCR1, TCR2, TCR3, TCR4, and TCR5 clamp the positive excursion on pins 3 and 11 
at approximately +2. 5 volts to make the pulse width insensitive to repetition frequency 
variation up to 4 MHz and 50% duly cycle. 
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DELAY - XAH 

The XAH circuit consists of a one shot integrated circuit (with external RC network) 
used in an application which results in delayed outputs rather than one shot pulse out- 
puts. 

A "0" (OV to +. 5V) at input A (pin 11) causes outputs B and C to remain in an inactive 
state, "1" and "0" respectively. 

When input A is released or open, the delay time out begins. At the end of the delay 
time, outputs B and C change state to a "0" and "l" respectively. The delay time is 
approximated by TD=. 32 RC, where C=NC1 and R=NR3 + NR2//NR4. A return to a 
"0" at input A immediately resets outputs B and C to their original states of "l" and 
"0" respectively. 

An open collector output integrated circuit such as a 173H or 200 is used to provide 
the described input conditions at A. 

Resistor RN1 is an input gate pullup to insure a constant "l" condition on pins 3 and 
4. 
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SHEET REVISION STATUS 



REVISION RECORD 



DESCRIPTION 



RELEASED 



NOTE 
I. 



UNLESS OTHERWISE SPECIFIED : 

ALL ZENER DIODE VOLTAGE TOLERANCE!! ±5% 
ALL TRANSISTORS, SPNP, 2N49I6.S02II6I0. 
ALL DIODES, SILICON. 24653500. 

IC.TSTR ARRAT.CA30I8, 5025IIOO. 

TSTR, DUAL SNPN ,24551000. 

TSTR, SNPN, 2N3646, 50210310. 

TSTR,SNPN,2N3569, 50210811. 

TSTR, SNPN, 50210104. 

TSTR. SPNP. MATCHED PAIR, 50212201. 

DIODE, SILICON, ZENER, 4.1V, 92115027. 

TRANSISTOR , SPNP, 2N363S, 50210610. 

TRANSISTOR, SPNP, 2N4258, 5021 1510. 

SEE TABLE I FOR CHANNELS THRU 18, 
TRANSISTOR, TEST POINT, RESISTOR, DIODE, 
AND CAPACITOR TRANSPOSITION. 
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UNLESS OTHERWISE SPECIFIED : 

ALL ZENER DIOOE VOLTAGE TOLERANCES ±9% 
ALL TRANSISTORS, SPNP, 2N49I*. 502114 10. 
ALL 0IO0E9, SILICON, 24993900. 

IC.TSTR ARRAY. CA30I8, 90291100. 

TSTR.OUAL SNPN ,24991000. 

TSTR, SNPN, 2N3S4S, 90210310. 

TSTR,SNPN,2N3S«», 902IOSM. 

TSTR.SNPN. 90210104. 

TSTR. SPMP, MATCHED PAIR, 90212201. 

DIOOE, SILICON, ZENER, 4.1V, S2II9027. 

TRANSISTOR , SPNP, 2N3S38, 90ZI0SI0. 

TRANSISTOR, SPNP.2N42SS. 9021 1910. 

SCE TABLE I FOR CHANNELS THRU II, 
TRANSISTOR, TEST POINT, RESISTOR, OIODE , 
AND CAPACITOR TRANSPOSITION. 

•US LINES TO CHANNELS I THRU IS. 

PIN »,U-t03, IS CONNECTED TO -IV. 
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UNLESS OTHERWISE SPECIFIED : 

ALL TRANSISTORS SNPN , 2N222I, 50210102 
ALL DIODES. SILICON PLANAR, 24553500 
ALL ZENER DIODE VOLTAGE TOLERANCES ±5%. 

TRANSISTOR , SPNP, 2N3250, 50211100. 

IC.TYPE 309, HAS PINS 2 AND 10 CONNECTED 
TO GND ; PIN 9 TO + 6.2 V, AND PINS 3 AND 4 
TO -6.2V. 

IC.TYPE 315, HAS PIN I CONNECTED TO 
GND! PIN 2 TO +6.2V;AND PINS 5 AND II 
TO -6.2V. 



/S\ COMPONENT VALUE TO BE SELECTEO PER 
ENGINEERING TEST PROCEDURE. 



o 
o 

m 

CO 

to 

B 



o 

CT> 
CO 

CD 

(-» 
o 

O 

W 




-3 
O 
05 
CO 
CD 
l-» 
O 

o 
H 



REVISION RECORD 



DESCRIPTION 



SEE SHEET I FOR REV 



I 

I 

I 

>4- 



IR4 ■ 

iso : 



IR5< 

iso: 



IRI 

— vw- 

10 

IM 

A 

IR3 
-VA— 



IR6 
-WV- 



ICI 

3PF 
ilPF 



IRS 

10 
IM 

A 

IR7 

-VW 

28.TK 



AR-I 



> 

]ao9[ 



IC2 

3PF 
±IPF 



IRS 

2I.SK 




2ISK 



4Ri! 
— *f*t- 



AR-4 £& 

A nft 



2ISK 



+ 6.2V 




o 
o 

00 

ro 

N- 
B 



-6.2V 



I 



'ftfiim W: 



MORMAMOALE 
DIVISION 



SCHEMATIC DIAGRAM 
TRACK SERVO PRE AMP 

"2 1 



CODE IDJN1 

19333 



c 



DWG NO 

73485400 



en 



-a 

o 

OS 
IS3 

CD 
l-> 
O 

o 

m 




D 



.*A>^- 



13 A>- 



ISB V 



12 B >- 



C 3 



£>^ 



U-B3C 



TP-0 



a 

141 >S- 



U-B3B 



a 

141 t> 



i r— i 

._L 






A \ 



I 



I 3CI 



A 



6CI 



.01 
;6LI ±10 
I8UH 



1 



I ■ 



SCI 



|9LI 
I8UH 



SEE SHEET I 



J^L-l-d^: 



a — I — ' — ir— ; ©-<"-• 



-<pi-eB 

A 



vA r-*-<»- 



<PI*78 

7A 



A L, vrA r^«' 



<PI-6B 
6A 



CHANNEL I/O 
a CABLE. INTERLOCK 
TYPE AAFV 

2 " "" ' F 



19333 



54092 200; 2 



I 

00 



-J 
o 

05 

to 

CD 

O 
O 

M 




-4 

o 

Oi 

to 

CD 

o 
o 

H 



B 



CD 



«B>- 
TA>- 



9B>- 



7B>- 
8A>- 



•B>- 



I2B>- 
I3A>- 



IIS>— 

I2A>- 



K)A>- 



NA>- 
K>B>- 



5A>- 



140 0= 



U-A4B 



MO b 8 - 



140 y 



U-A4D 



a 

140 



U-B4D 



a 

140 



U-B4C 



10 



a 
140 ba 



U-84B 



Eh 



U-B4A 



140 S 



13 



140 > 






_!£ 



-!2< 



I 



SHEET REVISION STATUS 



U-A3C 



a 

140 



U-A3B 



4, 



1 
140 



a 

140 



-<3B 



-<4A 



REVISION RECORD 



rziJQ' 



DESCRIPTION 



Ulll 



'/I 



i. ALL IC* HAVE PIN 7 CONNECTED 

TO GND AND PIN 14 CONNECTED TO +9V. 



I4B>- 



+ 99CI j 

*Z0% I MW \ ,0IUF 



-t.+BV 



o 

% 

o 

in 
B 



TP-A 



? 

IA> L 



TP-Z 



I4A>- 



SCHEMATIC DIAGRAM 

9— BIT MULTIPLEXtiR 

TYPE 1AJV 




♦5V 



U-B3B 




1 
I72H 



a 

I40 p 



B 



»B>- 



3B>- 



• B>- 



3*>- 



I2A>- 



I3A>- 



SB>- 
SA>- 
4A>- 
4B>- 



• B>- 
7A> 



JA3R3 

'3.9K 



► SV 



U-A3B 



I40 y 



1 

140 



1 
I43 



33 1 

^S 143 



U-BIB 

kr-i— 



* 



U-A2B 



a 

143 



U-A4D 



I72H > 



B3RI 
IK 



U-B4A 



a 

172 H 



U-B4B 



S 

°0|7SH 
G 



45- 



a 

I72H 



U-B40 



a 

I72H 



+ 5V 



U-B4C 



I72H yS — i. 



AICI 



AIRI 
IK 



.U-AI 



ISUF 



AIR2 
— W"» 



*SV 



1-TL 
I6I 



13 A 

S 



21. 3K 
11% 



100 MSEC 



U-A4C 



I72H > 



SHEET IEV1SI0N STATUS 



-<IOA 



-<IOB 



-<n. 



-<ll A 



-<8A 



-<2B 



-<I2B 



-<I3B 



-<6A 



^ 



I4A>-+ 

I 
I 
I4B>— L - 



" MllffiUU, 



REVISION RECORD 



DESCHIPTION 



RELEASED 



note: 

i. unless otherwise specified : 

all diodes, germanium, 11801200. 

>g\ OIODE, SILICON, 92113021. 

3 ALL IC'S HAVE PIN 7 CONNECTED TO GND 
AND PIN 14 CONNECTED TO +5V. 
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NOTES : 

I. UNLESS OTHERWISE SPECIFIED: 

ALL TRANSISTORS, SNPN.2N3646, 5021(1310. 

ALL DIODES SILICON, 92115023. 

ALL 2ENER OIODE VOLTAGE TOLERANCES ±5%. 

TRANSISTOR ARRAY, CA30I6, 50251 100. 

TRANSISTOR, SNPN.2N3S69, 502108 II. 

, TRANSISTOR,SPNP,2N3638, 50210610. 

/8\ PIN 10 OF U-2C IS CONNECTED TO PIN 9 • 

^ALL ROW A PINS ON THE CONNECTOR AIIE 
CONNECTED TO 6ND 
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REVISION RECORD 
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UNLESS OTHERWISE SPECIFIED: 

ALL TRANSISTORS, SNPN.2N3646, 50210310 
ALL DIODES, SILICON, 92115021 
ALL IC'S HAVE PIN 7 CONNECTED TO GNO", 
PIN 14 TO + 5V. 

TRANSISTOR, SPNP, 2N4258. 50211510. 

DIODE, SILICON, 921)5023. 

DIODE, GERMANIUM, 11601200. 

DIODE, SHOTTKY BARRIER, 50241400. 

COMPONENT VALUE SELECTED PER 
ENGINEERING TEST PROCEDURE. 

A\ JUMPER PLUG-DELAY TIME TO BE SELECTED 
PER ENGINERING TEST PROCEDURE. 

MATCH WITH 1ASV PER ENGINEERING 
TEST PROCEDURE. 
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NOTE 
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UNLESS OTHERWISE SPECIFIED! 
ALL DIODES. SILICON, 92115023. 
ALL IC'S HAVE PIN 7 C0NNECTE0 TO 0ND, PIN 
14 CONNECTED TO +5V. 

, DIOOE, LIGHT EMITTING, 94256300. 

IC U-A4 HAS PIN 13 CONNECTED TO -SV. 

JUMPER PLUG - DELAY TIME TO BE SELECTED 
PER ENGINEERING TEST PROCEDURE. 

MATCHED WITH 1ARV PER ENG. TEST PROCEDURE 
DIODE , SHOTTKY BARRIER, 50241400. 
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ALL TRANSISTORS, SNPN, 2N3646, 505:10310 
ALL DIODES, SILICON, PLANAR , 24553500 
ALL IC'S HAVE PIN 7 CONNECTED TCI GND 
AND PIN 14 CONNECTED TO *5V. 
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TRANSISTOR.SPNP, 2N3 645, 5021 1210. 
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DIODE.SILICON, 50241400. 

DIODE, GERMANIUM, 11801200. 

RESISTOR SELECTED PER ENGINEERING TEST 
PROCEDURE. 

IC'S 11-84 AND U-03 HAVE PIN 7 CONNECTED 

TO GNI), PIN 13 CONNECTEO TO -5V AND PIN 14 

CONNECTED TO +5V 



o 

8 

m 
B 



R EFERENCE DRAWNGS jt jjlj i 1 1 UU H Jl3 tj NORMANDALI 

COMP ASSY: 5409 7301 I . .,i„. .....^ div ision 



COMPONENTS, EXCEPT *S NQIED 



■30% 



t 



BR 301 



SCHEMATIC DIAGRAM 
WRITE , ERASE 
a FAULT 
TYPE AAUV 




///»' 



to 

CO 



-a 

o 

CO 

CO 

I- 1 
o 
o 

H 




-4 

O 
OS 
CO 

CD 



REVISION RECORD 



DESCRIPTION 



SEE SHEET I FOR REV 



O 

o 



♦ 3V 



r<s>:v 



z*oy 



:bir4 
: 2.2k 



2BB>- 
2TB >- 
2«B>- 



♦ BV 



2SB>J- 



BIR3 „ ... 
2.2K U-BIA 



1 
1H 200 



BICRI 



U-BIC 



1 
200 



IRI 

_vw — 

I.2K 



♦V. 



: :BIM i, nig 
: ' 2.2K U ~ BIB 

_1 



B 



BIR5 

: j.jk 



5V 
SH 2 



1 

200 



1.2 K 



r©SV 



IIR4 
3.9K 



tf-y 



♦sv 



< IRI 

820 



< 



C uei 

220PF 
10% 



IIR3 
T6.8 

IW 
±1% 



II R3 
2.2K 



i ma 

10.0 

11% 



IIRT 

-vw — 

4.7K 



A 



TP-W 
Q 



E4RI 

2.2K U-E4D 



1 
200 



p R K 2 U-E4 E 
—I ^C 200 



ja 



E4R3 
2.2 K 



U-E4F 



C 200 



E4R4 
LOOK 
tl% 

E4CRI 

M — 



*E4R6 
; I LOOK 



E4R5 
— Vft — 
LOOK 
±l% 



IR2 
820 



< 



♦ 20 V 



AR-I6 



E4R7 

Wr 



I.00K 

JE4R8 ±l% 
;!|.00K 
±1* E4CR3 

M 



E4RI0 

— wv— - 
LOOK 
4)1% 



E4RII 

-JWk 

LOOK 
*l% 



E4R9 
— VW— 
LOOK 
±1% 



E4RI2 

— <VW 

LOOK 
*ll% 



I6RI 

— wv~ 

38.3 K 

±1% 



E4RI3 
LOOK 
±1% 



E4RI4 
LOOK 
11% 



E4RI3 
1.96 K 
11% 



301 



ISRI 
270 
1/2 W 



-gja 




I6R2 
— "ww— 
K>.0K 
11% 



A 



<I5R2 
>330 
/2W 



. ;I4R2 
! 2.2K 



A 



SH4 



< C ) 04 



TP-B 
9 



I4R3 
IK 



-I4CI 

MUF 

35V 

120% 



o 

i 

o 

B 



I 
CO 

w 





U-E4A 




1 


1 

200 


3 






U-E4B 




3 


1 
200 


3 






U-E4C 




5 


1 
200 


3 





T 



-5L<22B 




SCHEMATIC DIAGRAM 
WRITE, ERASE, a FAULT 
TYPE AAUV 



CODE I0CNI 

19333 



5409740I 



SHFir 3 



N> 



B 



3 



is* y 




U-DIB 



T*-V 



UVISION RECORD 



•IV I ICO 



LAi 



oiscmpttON 



SEE SHEET I FOR REV 



DIRI 
2.2K 



"e 



U-OIA 



143 > 



T"<'« 



-<2IA 



O 

o 

IP 



-5V 



~3 

O 

o> 

CO 

co 
i-» 
o 
o 

W 



S3 



MORMANDALE 
EHVISIOH 



SCHEMATIC DIAGRAM 

WRITE, ERASE, a FAULT 

TYPE AAUV 

_ j 



CODE IDtNT 

19333 



c 



QWO NO 

54097401 



SHEET Ip.'iSION STATUS 



O 
OS 
to 

CD 

O 
O 

w 



TP-A 
Q 



IA>t- 



S4A> 



33 B> 



34B> 



«•> 



A 



TP-Z 
o 



3IRI 
820 
*S% 



3IR2 
100 

I/2W 

031 



5IVRI 
10V 



: :3icri 



<£ 



99CI 

*20% 
35V 



99C2 

;.oiuf 

-30% 



99C3 

;.oiuf 

-30% 



99 C4 

;.oiuf 

-30*A 



99C5 

' .0IUF 

-30% 



+ 1 MC6 

jire.sui 



JML T - 



»»C7 
-'-^OIUF 
30% 



B 



3RI 
820 

*5% 



3VRI 
10V 



;:scri 



3R2 
100 
I/2W 

±5% 

0.3 




98C4 ^1,9803- 

.0IUF -S-.0IUF 
-30% -30% 



-10 



W »8C6 

^-.OIUF 
-30% 



PEZ300C 



REVISION RECOED 
DESCRIPTION 



w, 



££ 



note: 
i. 



UNLESS OTHERWISE SPECIFIED: 

ALL ZENER VOLTAGE TOLERANCES i. 5%. 
ALL TRANSISTORS, SNPN, 2N3646, 50210310. 
ALL OIODES, SILICON. 92115023. 

TSTR, CA30IB, 502SII0O. 

TSTR, SNPN, 2N222I, 50210102. 
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TSTR, SPNP. 2N49I6, MATCHED PAIR, 8021 1612. 

TSTR, SNPN, 2N3569, 50210811. 

DIODE, SILICON, 92115021, 

DIODE, HOT CARRIER, 50241400. 

PINS IA THRU 34A ARE CONNECTED TO 6ND. 
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I. UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC'S HAVE PIN T CONNECTED TO 
•NO AND «N 14 CONNECTED TO +SV 

/g\ ALL 16 PIN IC'S HAVE PIN 8 CONNECTED TO GNO 
AND PIN W CONNECTED TO 4-8 V. 
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UNLESS OTHERWISE SPECIFIED: 

ALL TRANSISTORS, SPNP, 2N4258 , 502II5IO. 
ALL DIODES, SCHOTTKY BARRIER , 50i!4i4OO. 
ALL ZENER DIODE VOLTAGE TOLERANCES ±5% 
ALL 14 PIN IC'S HAVE PIN 7 CONNECTED 
TO 6ND AND PIN 14 TO + SV. 

TRANSISTOR , SNPN , 2N3646 , 50210310 . 
OIODE, SILICON, 92115021. 
DIODE, SILICON, 92115023. 
DIODE, GERMANIUM, 1 1801200. 
TEST SELECT RESISTORS TO BE SELECTED 
FROM DRAWING 94 357500 AND INSERTED 
DURING CARD TEST PER RECOMMENDED 
TEST PROCEDURE. 

DELAY TIME TO BE SELECTED IN PRODUCTION 
PER RECOMMENDED TEST PROCEDURE. 
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ALL TRANSISTORS , SPNP, 2N49I6, 502II6IO 

ALL DIODES, SILICON, 92IIS023 

ALL ZENER DIODE VOLTAGE TOLERANCES ±5% 
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TRANSISTOR, ARRAY, QUAD, CA30IS . 50251100. 
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DIODE, SILICON, 92113021. 

PINS IA THRU 34A ARE CONNECTED TO 6ND. 

IC, TYPE 308, HAS PIN 7 CONNECTED TO «IOV AND 
PIN 4 CONNECTED TO -IOV. 

PIN 10 OF U-12 AND U-14 CONNECTED TO 6ND. 
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TO -10V. 



REFERENCE DRAWINGS 



COMP ASSY! 54224100 



jtiillMlM^ 



COMPONENTS. EXCEPT AS NOTED 



±5% 

*i6% 



OHMS 



1/4 W 



USED O* 



NORMANDALE 
I DIVISION 



tL>',>'.~l.^ 



/i-irv 



±d£3L 



?-/»''! 



C-/6-7J 



3 



SCHEMATIC DIAGRAM 
ACG AMPLIFIER 
TYPE 1 FLV 




O 
O 

C\J 

*• 

CVJ 

CM 
ST 

in 
B 



MPP 



-J 

o 

OS 

to 

CD 
l-> 
O 

o 



i«>^ 



I3B>» 



B 



i 



6(H 

-31- 



6RI 
USK 



7RI 
1.5 K 

TCI 
•OIUF. 



6R2 
-Wv- 




TP-U 



7R2 

-WV- 

220 



7R3 
2.2K 



7R4 

-Wk- 



.6C2 
H80PF 
±2% 



7LI 



6L2 



-6CS 

'240PF 
±2% 



7L2 



TP-T 



121 

? kji ±1% 

• [07 

I 

-rov 



6RB 
121 
11% 



2CI 
•OIUF 



SH3 



7R8 

121 
tl% 



6C4 
•OIUF 






2C3 



/-vSI 



•OIUF 



I2R3 
■ 2.I5K 
±1% 



i 



2A 

A 



DWG ZONE 
tTYP) 8C« 

22PF 
15% 

2R4 

-Vft— 

S2.S 

±1% 



SH3 

4 



2RS 

— VSAr- 

82.5 
±1* 



U-SB i] 



A* 



'> 



4VRI 

=W- 

15V 



4RI 
'499 

11% 



1.96 K "1 
±1% 

;4R3 
LOOK 
11% 

; 4CRI 



-rov 




REVISION RECORD 



<| ICO 



DESCRIPTION 



SEE SHEET I FOR REV 



loRFT DAIti CHKD I APP 



+ 20V 




O 

o 

CM 

SI 

IT) 

B 



2R7 
2.2K 



2RI 
— WV 



^"1 



2R2 

3.9 K 



4R2 
■1220 

IMUI 



HHTHi 



T 



NOflMANDALE 
DIVISION 



SCHEMATIC DIAGRAM 
A6C AMPLIFIER 

TYPE 1FLV 

2 I 



CODC IDEN! 

19333 



DWG NO 

54224200 



&HEE1 2 



CO 



-J 

o 

to 

CD 
I- 1 

o 
o 

H 




-J 
o 

CD 
CO 
CD 
h-» 
O 
O 

H 



33 B y 



99CI I 99C2 _|_99C3 J_99M 
-..OIUF /Tv.OIUF T^.OIUF ^rs6.BUF 
-3014 -30% -30% 35V 



1*20% 



'99RI >99R2 

IK ? 100 

1/2 W 




. 99CS 

, .OIUF 

-30% 



99C6 ^Jc99C7 



99C8 ;ir99C9 



OIUF T\0IUF .OIUF .OIUF 

30% I -30% I -30% I -30% 



34 B>- 

IA>- 
34A >- 

2B>- 



E 



rp-z 

I 



99CI0 
..OIUF 
-30% 



9B>- 



,98CI J.98C2 

;.oiuf i^e.euF 

-30% *|35V 
I t20% 



B 



98VRI 
10V 

98CRI t 



98RI 
IK 



* I 99CII 

•tnISUF 

20V 

l±20% 



>98R2 
!82 
IW 



'A 



9BR3 
I vw- 



IK 
I/2W 



I 98VR2 

ft 5.1V 



J^98C3 X 98C4 

-J- .01 UF -r- .01 UF 

-30% -30% 



SHEET REVISION STATUS 



• 98C5 J^9BC6 sly98C7 sL-98C8 vJ^98C9 
..OIUF -^.OIUF -P-.OIUF -r- .OIUF --r- . OIUF 
-30% -30% -30% -30% -30% 



nX.9BCI0 

J .OIUF 
-30% 



REVISION RECORD 



DESCRIPTION 



-lii 



t? 



MOTE : 

I. UNLESS! OTHERWISE SPECIFIED : 

ALL TRANSISTORS , SPNP, 2N49I6, 50211610. 

ALL DIODES, SILICON, 24553500. 

ALL ZENER DIODE VOLTAGE TOLERANCES ±5% 

A TRANSISTOR, ARRAY, QUAD, CA30I8, 50251100. 

/3\ TRANSISTOR, SNPN , 2N3S69, 5021081 1. 

fi\ TRANSISTOR, SPNP, 2N49I9 , 50221001. 

/s\ TRANSISTOR, SPNP, 2N4258, 50211510. 

A TRANSISTOR. SNPN, 24562100. 

/f\. PINS U THRU 34 A ARE CONNECTED TO GND. 

A lc > TVPE 308 ' HAS P,N T CONNECTED TO +IOV AND 

PIN 4 CONNECTED TO -IOV. 
&. PIN 10 OF U-IO AND U-ll CONNECTED TO GND. 

A&S. PIN 10 OF U-2.U-9 AND U-27 CONNECTED 

TO -IOV. 
/i\ TRANSISTOR, SPNP, 2N5230, 30212200. 

A&i TEST SELECT RESISTOR TO BE SELECTED FROM 
DRAWING 94337500 AND INSERTED DURING CARD 
TEST PER RECOMMENDED TEST PROCEDURE. 



o 

CM 

CM 
CM 

ID 
B 



i 
-J 

CD 




-J 
o 
o> 
to 

CD 

O 

O 

H 



CO 




I 

CO 

to 



SHEET REVISION STATUS 



B 



SSB>^- 



14B>- 



A 



■ A> 
»4A> 



2B> 




. 99CI 

-6.8UF 
35V 
±20% 



. 99C2 

• e.euF 

35V 

±20% 



, 99C3 



T^IUF T'.oiuf 



. SSC4 



. 99C3 

-.01 UF 



. 99C6 
'T'.OIUF 



■» +5V 
. 99C7 
'.01 UF 



TP-Z 
p 



-98CI 

"s.auF 

35V 
±20% 



' 9BC2 
.01 UF 



'9BCS 
".01 UF 



-20V 



•98C4 

"6.8UF 

35 V 

±20% 



REVISION RECORD 
DESCRIPTION 



note: 
I. 



J3C3 

.CIUF 



J3C4 

.01 UF 



;3C5 

.01 UF 



;3C6 
.01 UF 




A 
A 
A 



UNLESS OTHERWISE SPECIFIED; 
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ALL DIODES, SILICON, 92115021 

ALL 2ENER DIODE VOLTAGE TOLERANCES ± 5% 
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TIME DELAY FOR REFERENCE ONLY. 
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TO GND. 
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UNLESS OTHERWISE SPECIFIED ! 

ALL TRANSISTORS. SNPN, 2N3646, S0!:I03I0 
ALL DIODES, SILICON PLANAR , 2455:1500 
ALL 14 PIN IC PACKAGES HAVE PIN 7 CONNECTED 
TO GHD AND PIN 14 CONNECTED TO +5V 
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TRANSISTOR. SILICON, PLANAR. 24562100. 

DIODE. GERMANIUM, 1 1801200. 

COMPONENT VALUE SELECTED PER ENGINEERING 
TEST PROCEDURE. 

IC.TYPE 301, HAS PIN T CONNECTED TO +20V; 
PIN 4 TO -SV. 

IC.TYPE 162, HAS PIN 13 CONNECTED TO -5V. 
CONNECTOR PINS ISA, I5B.I6A AND 23B, AND 
TEST POINTS H,J, AND M ARE NOT U5ED. 
MODE, SCHOTKY BARRIER , 50241400. 

DELAY TIME FOR REF ONLY. 
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UNLESS OTHERWISE SPECIFIED: 

ALL TRANSISTORS, SNPN, 2N3646. 50210310 
ALL DIODES, SILICON PLANAR, 24553500 
ALL 14 PIN IC PACKAGES HAVE PIN 7 CONNECTED 
TO GND AND PIN 14 CONNECTED TO +3V 

TRANSISTOR, SPNP, 2N3638, 50210610. 

TRANSISTOR, SPNP, 2N3645, 502II2IO. 

TRANSISTOR, SPNP, 2N4258, S02II5IO. 

TRANSISTOR, SPNP, 2N49I6 , 50211610. 

TRANSISTOR. SNPN. 2 N4923 . 50220902. 

TRANSISTOR, SPNP, 2N5456, 50212100. 

TRANSISTOR, SILICON, PLANAR, 24562100. 

DIODE, GERMANIUM, IIB0I200. 

COMPONENT VALUE SELECTED PER ENGINEERING 
TEST PROCEDURE. 

IC.TYPE 301, HAS PIN 7 CONNECTED TO 
PIN 4 TO -5V. 

IC.TYPE 162, HAS PIN 13 CONNECTED TO 
CONNECTOR PINS I5A, I5B.I6A AND 23B, AND 
TEST POINTS H,J, ANO M ARE NOT USED. 
DIODE, SCHOTKY BARRIER , 50241400. 
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UNLESS OTHERWISE SPECIFIED '. 

ALL TRANSISTORS. SNPN, TIP ZS. 50221800 
ALL ZENER OIOOE VOLTAGE TOLERANCES ±5% 
ALL DIOOES, SILICON .PLANAR, 24553500 
ALL 14 PIN IC'S HAVE PIN T CONNECTED 
TO GND AND Pill 14 TO +SV 

TRANSISTOR, SPNP, TIP SO, S022I900. 

RESISTORS AIRI THRU AIRS, CIRI THRU CIR3, 

C2RI THRU C2R4, CIRI AND EIR2 TO BE SELECTED 

FROM DWO. 943S7S00 AND INSERTED DURING 

CARD TEST PER RECOMMENDED TEST 

PROCEDURE. 

ALL UNUSED CONNECTOR PINS ARE CONNECTEO 

TO GND, EXCEPT 2SB, 29B.30B AND 3IB. 

TRANSISTOR , N CHANNEL J FET , 50218302. 

IC'S U-EI AND U-E4, ELEMENT NO. 195, HAS PIN 

8 CONNECTED TO SND AND PIN 16 CONNECTED 

TO +SV. 

IC'S ARAI.ARCI AMD ARC2, ELEMENT NO. 30S, 

HAS PIN 4 CONNECTEO TO -I4V AND PINS 9 

ANO 13 CONNECTED TO +I4V. 
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NOTES : 

I. UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC PACKAGES HAVE PIN 7 CONNECTED 

TO GND AND PIN 14 CONNECTED TO +5V. 

ALL 16 PIN IC PACKAGES HAVE PIN 8 CONNECTED 

TO GNO AND PIN 16 CONNECTED TO +5V. 

ALL TRANSISTORS. SPNP, 2N3250, 50211100. 

ALL DIODES SILICON, 24553500. 

ALL ZENER DIODE VOLTAGE TOLERANCES ±5% 
/g\ TRANSISTOR SNPN, 2N222I, 30210102. 

TRANSISTOR SNPN, 2N3423, 30212000. 

TRANSISTOR NFET 2N5434, 502IS302. 

TRANSISTOR SNPN, 2N2060, 50210300. 

DIODE, GERMANIUM, 1 1801200. 
/7\ ALL CONNECTOR PiNS NOT OTHERWISE DESIGNATED 

ARE GND. 
^V IC PACKAGf: U-AI HAS PIN 13 CONNECTED TO -5V. 

^ IC PACKAGE ARI, 2,6,7,9, 10,19 AND 23 HAVE PIN 4 

CONNECTED TO -I4V AND PIN 7 CONNECTED TO *I4V. 

^^ RESISTORS 26RI AND 3R6 TO BE SELECTED PER 
ENGINEERING TEST PROCEDURE. 

^ RESISTOR IR2 TO BE SELECTED PER ENGINEERING 
TEST PROCEDURE . 

^& IC PACKAGES U-21 AND U-24 HAVE PIN 5 CONNECTED 
TO -5V. 

A DELAY TIMES FOR REFERANCE ONLY, 
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UNLESS OTHERWISE SPECIFIED! 

ALL TRANSISTORS, SNPN, TIP 29, 3022I6D0. 
ALL DIOOES SILICON PLANAR, 24593500. 
ALL ZENER DIODE VOLTAGE TOLERANCES 15% 
ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO GND 
AND PIN 14 CONNECTED TO +5V 

, TRANSISTOR, SPNP, TIP 30, 50221900. 

, DELAY TIME FOR REF ONLY 

JC, TYPE 139, HAS PIN I CONNECTED TO GND. 

.TRANSISTOR, N CHANNEL J FET, 2N3434, !i02IS302. 

, IC, TYPE 162 HAS PIN 13 CONNECTED TO --3V. 

, IC, TYPE 32IS HAS PIN 12 CONNECTED TO 6ND. 

, IC'S, ARI, AR2, AR3, AR4, AR6, AR7 AND ARIO 
HAVE PIN 7 CONNECTED TO 4 14V AND PIN 4 
CONNECTED TO -I4V . 

ALL UNUSED CONNECTOR PINS ARE GROUNDED. 

, TEST SELECT RESISTOR TO BE SELECTED FROM 
ORAWING 94357500 AND INSERTED DURING CARD 
TEST PI» RECOMMENDEO TEST PROCEDURE. 
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note: 
l unless otherwise specified: 

all 14 pm ic packages have pin 7 connected 
to snd and pim 14 connected to +9v. 

all transistors, nfet, 2n9434, 90218302. 

all diodes silicon, 24993500. 
/t\ transistor, snpn, 2n222i, 90210102. 
/s\ transistor , snipn, power, 90221800. 
/4k transistor. sphp. power, 50221900. 
/s\ oelay times for reference only. 

/*\ K PACKAGE AR 3, 4, 9, «, 16, IT, AND 18 HAVE Pill 
4 CONNECTED TO -I4V AND PIN T CONNECTED 
TO +I4V. 

j^ TERMINAL NUMBERING FOR RELAY Kll AND KIS 
IS FOR REFERENCE ONLY. RELATIVE LOCATION OF 
TERMINALS IS SHOWN IN DIAGRAM. 

^L^TEST SELECT ItESISTORS TO BE SELECTED FROM 
DRAWING 94357300 AND INSERTED DURING CARD 
TEST PER RECOMMENDED TEST PROCEDURE. 

jfa TEST SELECT RESISTORS TO BE SELECTED FROM 
DRAWING 94397900 AND INSERTEO DURING CARD 
TEST PER RECOMMENDED TEST PROCEDURE, FROM THE 
FOLLOWING RANGE LOOK TO LOOM. 

Aoi SPOT SWITCH. 

7\ CONNECTOR PINS 78, 108, 21 B, 23 B, 25 B, AND 27 e 
— SHALL NOT BE USED. ALL OTHER PINS NOT 
OTHERWISE DESIGNATED ARE GND. 
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ft\ TRANSISTOR, JFET, S0ZI8I00 . 

/a\ TRANSISTOR, SNPN, POWER, 50221800. 

/^\ TRANSISTOR , SPNP, POWER, 30221900. 
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TO «I4V. 
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fy\ TEST SELECT RESISTORS TO BE SELECTED FROM 
DRAWING 943S7500 AND INSERTED DURING CARD 
TEST PER RECOMMENDED TEST PROCEDURE. 
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TEST PER RECOMMENDED TEST PROCEDURE, FflOM THE 

FOLLOWING RANGE 2.00 K TO 100 K. 

t TOGGLE - SWITCH , 94263907 
TRANSISTOR , SPNP , 2N49I6 , 5021 1610 . 
IC PACKAGE AR-I HAS PIN 4 CONNECTED TO -I4V 
AND PIN 7 CONNECTED TO + I4V. 

/fiS. IC PACKAGE U-C3 HAS PIN 6 CONNECTED TO -I4V 
AND PIN II CONNECTED TO »I4V. 
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I. UNLESS OTHERWISE SPECIFIED; 

ALL 14 PIN XC'S HAVE PIN 7 CONNECTCD TO 
GNO AND PIN 14 TO +5V . 

ALL TRANSISTOR'S ARE SPNP, 2N4258 ,50211510 . 

ALL DIODES, SILICON, 92113021. 

\XC B4 HAS PIN 13 CONNECTED TO -5V. 

ilC A4 HAS PIN II CONNECTED TO -5V. 

^TRANSISTORS, SNPN,2N3646,S02I03IO. 

i DIODE, GERMANIUM, 11801200. 

^CONNECTOR PINS BA.BB, IOA ,I0B,27A, 27B, 50A, 
ANO 3IA ARE GROUNDED . 

yrXlC E3 HAS PIN I CONNECTED TO GND AMD PIN 
8 CONNECTED TO +5V. 
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I. UNLESS OTHERWISE SPECIFIED: 
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A 



DELAY TIME FOR REFERENCE. 



1 



•A TP-I 
O 



B 



I 

CM 

s 

B 



-a 

o 

to 

CD 
l-» 
O 
O 

H 



•ifhencc drawings 



"T^ra 



COMP ASSY 84287804 



COMyQNiNTS, iKCtfT *S *QTEO 



-30% 






NOflMANDAlt 

NWSOM 



BR3A6 



D. G,, TUTTLE 10-5-72 



"V -i.v^-i 



SCHEMATIC DIAGRAM 

INDEX 8 SECTOR GENERATOR 

TYPE CFUV 



COC4 iWMT 

19333 



C 



CHAWING NUMEtt 

54227404 

I SHIU I 



8 



HPO 



<3 
O 
OS 

to 

CD 
t-» 
O 

o 



i 

O 
-J 




T 



•IVWOH 



SCHEMATIC DIAGRAM 

INDEX a SECTOR GENERATOR 

TYPE CFUV 



19333 



Owe NO 

54227404 






4 U-A4A 

Ts 

D G 175H 



+5V 



U-B3B 

LScTTH 



B4RI 
IK 



•— 0XV 



8B>-t 
9B>4 
K)B>J 

iibV 



B4R2 «4R3 
S.9K J3.9K 



B«R4 *B4R5 
3.9K S3.9K 



I2B>-I 
I3B>J 
l4B>-p 
ISB^ 



C4RI 
3.9K 



JC4R2 ««R3 «4R4 
: 3.9K >3.SK 53.9K 





U-B3C 


10 


a 

140 



U-B4A 



CO | Z8 



CD 64 



CD 32 



CD 



Ad 



198 
C 
>6I+1 

alci 

R~ 



U-C4 



A 



CD 4 



CD 2 



CD , 



-|->ei+i 
kTTJgi 



a 

140 b 



U-D4B 



1 
140 



1 
140 



1 
140 



U-C3D 



1 
140 



U-C3A 



1 

140 



1 
140 



MVISION RECORD 



description 



JdS. 



s 

£S I7SH 



2. 



m 



13 



£l 



U-62 



10 

IE 



147 y 



U-BI 



TI 



+ 5V 



>A2R 
||K 



II 



A2CI 

560PF 

10% 



A2R2 
I0.0K 
±1% 



13 



1JT. 
161 I 



S A 



£*T 



®3k 



Dg. 



<SB 



■<IIA 



<4B 



<8A 



C3A 



<25A 
<7B 
<4A 
<3B 



<25B 



^26B 



T 




SCHEMATIC DIAGRAM 
INDEX 8 SECTOR GENERATOR! 
TYPE CFUV 



CODE IDENT 

19333 



c 



dwc; NO 

54227404 



8 



I 

o 



B 



-3 
O 

o> 

CO 
CO 
l-» 
O 

o 



2SA> 

24A>- 
25 B>- 



23 A> 



24 B>- 
ITA>- 
12 B>- 

IT B>- 



16 A> 



2IB>- 



II A>- 



I5B> 

31 B> 
31 A> 



28 A> 
I9A> 



29 B> 



30 B> 



2TB> 



26A>- 



»B> 



«A> 



a 

I72H 



I E3RI 
' 3.9K 



*D3RI 
>3.9K 



U-03 



D3CI 

iov 



m 



140 > 



1 13 U-C3A 



a 

141 



a 

141 



141 3! 



SE3R2 
[•3.9K 



:D3R2 
'49.9K 
±1% 



1JT. 
161 



SOOmS 



U-D4B 



1 

140 



U-E33 



1 

I40 



U-E3C 



uj ■« 



U-E3A 



•q i 

140 



U-E3D 



"C 



1 

1 40 



U-04D 



a 

,40 b^ 



U-B40 



■q 1 

I40 



U-04C 



Tj° 



i4o y 



1 

I45 



1 

I4S IP* 



+ SV 

4E4RI 
13.3 K 
11% 



U-E4 

4 



E4a 

60UF$E4CRI 
120% 



jS 



1JT- 
I6I 



20„0mS 

A 



REVISION RECORD 



DESCRIPTION 



SEE SHEET I 



T 






NOR MANDATE 
DIVISION 



SCHEMATIC DIAGRAM 

FINE + EOT ENABLE + 

OFFSET CONTROL 

TYPE 2FVV 
j 



-<28B 



-<23B 



-<26B 



-{-<22A 
-<2IA 



<iib 



-<32A 



-<32B 



-<30A 



-<29A 
-<8B 



CODE IDENI 

19333 



c 



54227801 



-3 

O 

Oi 

CO 

CO 

l-» 

o 

o 

W 




+ I4V (<200 MA) REGULATOR 



II R4. 
IOK 



IRS 
i!2K 



fTivl ICO 



REVISION RECORD 



IR2 

-VW 

23.TK 
tl% 



IRS 



sCSlK I 



^h 



>+ >- AV 



>/ 



]/• 



IC2 
•01 UF 

■: me 
: 2.t 

1/2 W 



PESCHIPTION 



SEE SHEET I 



IIR7 
3.9K - 
— 



Iica 



e.eiiF 

35V 
±20% 



-I4V (<200MA> REGULATOR 



B 



.OIUF 



-♦+I4V 



.OIUF 



;»sci 

.OIUF 



;*8C2 
•OIUF 



34 B y 



• e> 



B3B>- 
tB>- 



;»9cs 

•OIUF 



;99C4 
•OIUF 



;9SC5 
.OIUF 



;99C8 
•OIUF 



I ^98CS 



I + 



-♦-8V 



!98C4 

.OIUF 



►+20V 
• -20V 



J 



-*■ +5V 



;»9C7 ^ 99C8 
.OIUF | .OIUF 



<*H- 

84A>-L 



14*. 
I 



'■'.-i?;ii. i'u] 



NORMANOALE 
DIVISION 



SCHEMATIC DIAGRAM 

FINE + EOT ENABLE + 

OFFSET CONTROL 

TYPE 2FVV 



COM ittNf 

19333 



T 



54227801 



I 



rf*. 



CO 



-J 

o 

OS 
CO 
CO 
l-> 
o 
o 

w 



B 



22 B>- 
23A> 



23B> 



33 B> 

22A> 



I3A>- 
10 A>- 

31 A> 



32B>- 



26B>- 



29B>- 



29A>- 



27A>- 



27 B>- 



U-DIA 



1 
140 



SH 2 
C4 



(D- 



25 B> 
24A>- 



1 
I46 



a 

I40 



1 
I72H 



. U-D2A 



D4CI 

OH 

5300 PF 

±10% 



tan 



R 



140 > 



U-D30 



^i 



.SH2 
B4 „ 



I72H y 



*<*^1 



¥ 

D ?I7SH 

>6 

R 



•-©ST 



140 3!! 8c 146 



a 

140 t>^ 



1 
I46 



U-E3E 



a 

I40 



1 
MO 



U-E4C 



U-E3F 



1JT. 

I6I 



■47JTJ5 1 



D4RI 
38.3K 
11% 



SHEET KEV15ION STATUS 



± 



C4RI 
IK 



SH2 
A4 



<!> 



1 

I40 



U U-C4A 

R 



La. 



l40 >!L_0SH^ 



J0U-C4B 



^ 



a 

I4I 



— ©?V 



1 

141 



l®:/ 



.40 p*-J5q 



1 

I46 



140 fJ 5 ^1 



1 

I46 



U-E3B 



a 

1 40 



1 

I46 



a 

I40 



1 
I46 



-^IA 



■<24B 



I 
I 

• SHEET NO. (TYP> 

•DRAWING ZONE (TYP) 

I 



HEVISION RECOUP 
DESCRIPTION 



RELEASED 



'ihhi 



KM 



I 



note: 

i. all k packages have pin t connected 
to gnd and pin 14 connected to +sv. 
y^ delay time for reference only. 



-On 



-<I7B 



-<I7A 



-| — <iee 34B> 



-f-<l6A 

4-0" ■ 
|<32A 

-f-<26A 
•J-<30A 



-<30B 
-<2BB 
-<28A 

-<35A IA> 
-<25A 34A>- 



^0,^02^3^4 
.01 UF I .01 UF .OIUF I .01 UF 



IvL« MCS vX;g9C6 ^99C7 ^99> 
.OIUF T.0IUF J .OIUF \.0\ 

-^-«ra ' I oonn —J — oa/*n I 1 



/^99C9 ^99CI0 ^99CII ,— »..k 
.OIUF .OIUF .OIUF .OIUF 

rr — h — h — h 99 

" ^99013 ^99CI4 ^99CI3 vL ' 6 ' 



99CI6 
8UF 



T~.OIUF ""T.OIUF T.0IUF 1^20% 



o 
o 

00 
cm 

CM 

m 

B 



OTP-Z 



REFERENCE DRAWINGS 



COMP ASSY S4228I0O 



prapjif 



D. S. TUTTLE 




SCHEMATIC DIAGRAM 

ACCESS CONTROL 

TYPE 1FWV 



-J 

o 
en 

CO 

CO 
H-» 
O 
O 

w 



I 



CO 



6A>- 



U-A3A 



1 
I40 



4A>- 



• B>- 



I3A>- 



I4A>- 
I2B>- 



I4B>- 
3A>- 

3B>- 



p© P H 4' 



SHI 



?.'<•>- 



B 



2A>- 



g U-Bl 



-J3d 



ig 143 



a 

140 



U-A2A 



143 



U-B3A 



140 > 



9 U-AIC 
— Q — 7— 



SHI 

C 






U-C2B 



< 141 



a 

140 




n_s^ 



A U-CIB 



a 

172 H 



nU-CIC 



r;® 1 



L<i> s c H 2' 



1 

140 




U-A4P 

a 

140 



REVISION RECORD 



DESCRIPTION 



SEE SHEET I 



RFT J :*TE [< 



[4 U-A4B 



1 
I40 



ft®- 



L-©?; 





U-A4C 



a 

1 40 



1 

I46 



I72H > 



.II 



U-D3C 



(1 

10, 


a 

I72H 





j^C 



1 

I46 



T 



TWWiT. H 



U-B3B 



1 
1 40 




U-B3C 



1 
I40 



:l^ 



U-B3D 



I72H > 



I40 3 



Lq> 



ji 



SHI 
A4 



+ 5V 

1B2RI 
I3.0K 
±l% 



U-D3B 



1 
I4I 



U-B2 
3 



B2CI 

-)H 

270PF 
±10% 
II 






1J-L, 



1 

I72H 



N0RMAN0ALE 
DIVISION 



SCHEMATIC DIAGRAM 
ACCESS CONTROL 
TYPE 1FWV 




-T-<6 8 



-<7B 



D 



<™ 



-<8B 



-<eA 



p-<!2A 



-<I3B 



— - K»A 



o 
o 

CJ 
CD 

<N 
CM 

<fr 

IT) 

B 



-<I0B 



-<2IB 



<9A 



-<2B 

-<I5B 



0WG NO 

54228200 



SHEET 2 



I 



-a 
o 
03 

CO 

CO 

r-» 
o 
o 

w 



I2B> 



PI 



isbV 



24B >-! 



2TBV 



266 >- 



308 >! 

soaV 



2IB>r 
22AV 



4A>J 



ITA>4 
I7B>J- 



♦ SV 



l-SV 



*C4R2 

?3.9K 



1 
I46 



U-B4E 



1 

146 



10 



1 
I46 



U-04E 



• 1 

I46 



1 

146 



JE4R3 

S3.9K U-E4D 

13 



< 1 



U-C4C 



1 
140 



TZ 



qT 

I72H 



£C4R3 

53.9K U-C40 

1 12. 



140 



3 



pi 



<I3A 



-<I4A 



-<23B 



-<27A 



-<26A 



<3IB 



-<22B 



<3A 



<2>A 



346^ 



IA>4- 



34A>- 



SHftT REVISION STATUS 



REVISION RECORD 



DESCRIPTION 



note: 

i all ic packages have pin t connected to 
gno and pin 14 connected to 45v. 
&. delay time for reference only. 



o 

0) 
CM 

CM 

lO 
B 



I 7k 



*9CI 

;.oiuf 

-30% 



11 



99C2 
OIUF 
30% 



X 



99C3 

OIUF 
30% 



X 
X 



99C4 

•OIUF 

30% 



X, 



99C5 
OIUF 
30% 



T 



99C6 
OIUF 
30% 



X 



99C7 

.OIUF 
30% 



I, 

- 1 



-••+5V 



99C8 
.OIUF 
30% 



1 J 



REFERENCE DRAWINGS 



COMP ASSY 



54229301 



JL4J!h;IiI:I]M! 



NOR MAN DALE 
DIVISION 



SCHEMATIC DIAGRAM 
R/W/E ENABLE AND 
FAULT DETECTION 
TYPE 2FZV 



COMPONENTS. fUCEPT *5 NOTED 



±5% 

*io% 



1/4 W 




HfiD 



9A>_1- 



9B> 



7B> 



IBB>- 
I6A>- 



I5A>- 



B 



MB> 



5B>- 
SA>- 

23A>- 



2BA> 
28B> 



a 

140 



REVISION RECORD 



DESCRIPTION 



SEE SHT I FOR REV 



IA4RI 

&3.9K 



|2 U-A4B 



U-B4C 



13 



a 

143 



C 146 



U-B4A 



1 

I46 



I40 > 



U-B4B 



1 
I46 



U-II3D 



u-a;sd 



B3RI 

VW- 

270 . 



I40 > 



a 

IT2H 



U-B4D 



I46 > 



;B3CI 
I000PF 



- 2, 



<A 1 

140 



+BV 

i 

, • C4i 



C4RI 
9K 



E3CI 

IO0OPF 
U-E3 



IBI I 



E3RI 
22.IK 
±1% 



os- 



U-C4B 



7 » S »8A 8 



a 

140 



*? V C3R2 C ^' 

-WW 



m ^ m 



I L3 



an 



3 



1h ""» 

IO00PF Y 



1J1J- 
161 I 



tD3RI 
SI K 



f«S 



T.5US y^y 



U-D4C 



C 146 



°«I7SH 



U-B3C 



H3 1 

140 



U-E4C 



1 
1 40 




tt^f 



13 I43 



I72H > 



U-D3A 



T 



C04RI 
fo-9* 3, 



C I46 



U-E4A 



U-D4D 



►E4RI 
'3.9K 






E4R2 
9K 



1 

140 



3 9 



I4« p- 



-da 



fliiiajl' 1Mb! 



NORMANDALE 

DIVISION 



q SCHEMATIC DIAGRAM 
TYPE 2FZV 



COOi IDINT 

19333 



<•* 



<!■■• 



-<I0A 



■<IIA 



-<IOtJ 



<« 



-<I2A 



<»B 



-<32B 



-<29B 



-<2J>A 



<«■ 



-<24A 
<6» 



~<2!iB 



c 



5422940 1 

5MBIT2 OF 2 L..--— * 



o 

0) 

in 

B 



I 



05 



B 



S38>- 



22B>— j- 
22A>-4- 



268 >-J- 

27A>-4- 
I 
I 

2*>4- 



7i — »: 



i D G 



140 



U-E4D 



I72H 



3 



E2R3 

3.9K. 



U-I2B 



E2C2 



E2R4 
I8K 






A 



i3f 



U-B4A 



°G, 



ida_ 



a 

I72H 



SHEET IEVI5IOH STATUS 



-<24A 
-<33A 



-<4B 



-<6A 
-<5B 



-<2IB 



-<2TB 



-<30A 



REVISION HEC.OR0 



PEil:;.. 



DESCRIPTION 



z 



t'/r. 



notes: 

i. unless otherwise specified: 

all 14 pin ic's must have pin t 
connected to ground and pin 14 to +sv. 
/§>. delay time for reference only. 



348> 



PI 



r 

ro 

CM 

<*• 

IO 
B 



-j- 99CI-99CS 
T .01 UF 
■= - 30% 

TP-A 



IA>-t- 
S4A>J- 



1 



TP-Z 
O 



-J 

o 
o> 
to 

CO 

l-l 
o 
o 

H 



REFERENCE DRAWINGS 



mmm 



COMP ASSY 54233300 



COMPONENTS, EXCEPT AS NOIED 



23 



± 8% 

± io k 



'7/7<t~~ 



MFC 



NORMANDALU 
DIVISION 



BR3A6 



B. R1CHTER 



v.'A*^/: 






'■3/ -7 J 



3-s-t3 
■ 111. 



3 



SCHEMATIC DIAGRAM 
CE ALIGNMENT DELAY 
TYPE 3GJV 



CODE IDENT 

19333 



Dt AWING NUMBER 

54233400 

I SHEET I OF 2 



1 - HPfi- 



-J 
o 

OS 

to 

CO 

(-* 
o 
o 

H 



B 



asB >- 

26A>- 



23A >- 



ITB >- 
I7A >" 



IBB >- 



ISA >- 
I2B >- 
MB >- 



I2A>-+- 

iib >-+- 

IIA >— I- 



ICA >- 
I4A >- 

16B>- 



+ 5V 



+ 8V 



E3RI 
—f/*i — 



t-^vW- 
3.9K 



D4RI 

-W. — 

3.9 K 



04R2 

i ^^^\ 

3.9 K 



C4RI 
-WV — 



r-f/ir 

3.9K 



C4R9 



140 > 



C 1 



a 

140 



1 
140 



a 

141 |>S 



a U-C4B 



.4°. b*- 



P^ . 



J^C4C 



a 

I 4 I 



10 



140 >*- 




^! — <»1A 



-<24B 



-<S2A 



-<23B 



-<2IA 



-<I»A 



-<I0B 



-<I3B 



REVISION ReCOBD 



DESCRIPTION 



SEE SHEET I FOR REV 




SCHEMATIC DIAGRAM 
CE ALIGNMENT DELAY 

TYPE 3GJV 



CODE IDCNT 

19333 



C 



54233400 

.Hill 2 L-— ""'''""' 



8 



3 



rf^ 



00 



SHEET REVISION STATUS 



REVISION RECORD 



PE34//6 



DESCRIPTION 



RELEASED 



CONNECTOR PIN CHANGED 
FROM 6B TO 6A. 



TO H MO 



K.f. 



I-I1-Z3 



m 



(U 



28 A >^ 



SHEET NO.ITYP)— V _- H z 
DWG ZONE ITYP) — y^—g^ (*J- 



ISA>- 



1 

I46 




U-E48 



30A>- 



1 
140 



140 > 



140 > 



B 



3B>- 



4A>- 



7A>- 



6B>- 



U-A3B 



0-A4B 



a 

I72H 



146 > 



-k 



I72H 



146 > 



JO, 



.8. 
I72H 



U-A4E 
1 



JO 



U-A30 



U-A4D 



a 

I72H 



146 > 



-<SA 



-<4B 



-< SB 



-<6A 



A 
A 
A 
A 
A 

A 
A 



UNLESS OTHERWISE SPECIFIED, 

ALL 14 PIN I-C'S HAVE PIN 7 CONNECTED TO GND ANO 

PIN 14 CONNECTED TO + 5V. ALL 16 PIN I-C'S HAVE PIN 

• CONNECTED TO OND AND PIN 16 CONNECTED TO +5V. 
ALL TRANSISTORS, SNPN, PLANAR, 24562100. 

ALL DIODES, SILICON, 24553500. 

TRANSISTOR, SNPN, 2N3642, 50210510. 

TRANSISTOR, SPNP, 2N3645. 50211210. 

DIODE. SILICON, 92115023. 

DIODE, SILICON, 92115021. 

I-C A2. B2, C2, D2. AND E2 HAVE PIN 13 CONNECTED 
TO -5V. 

I-C U-EI HAS PIN 4 CONNECTED TO -5V AND PINS 

• AND 13 CONNECTED TO «5V. 



DIODE, GERMANIUM, 11801200. 



338>- 



348>- 



3«>-j- 



•B>-+ 



2B^-L 



T 



-*.+5V 



MCI THRU 99C9 



.01 UF 



TP-A TP-Z 





i 



T 



-*-5V 



98CI THRU 98C4 
.01 UF 



o 
o 

00 

ro 

ro 
CVJ 

s 

B 



-a 
o 

OS 

to 

CD 

o 
o 

W 



REFERENCE DRAWING5 



COMP ASS'V 54233700 



uWuwjifUfciy 



COMPONENTS. EXCEPT AS NOTED 



TOLERANCE 



±5% 



NORMANDALE 
DIVISION 



BR3A6 



X£ 



■ /■<»*■ 



^ fejy>yjA. 



it-it -■»■ 



aaaia 



SCHEMATIC DIAGRAM 
STATIC DIAGNOSTIC 
TYPE 2GKV 



CODE IDENT 

19333 



H^O 



c 



O* AWING NUMBER 

54233800 



CD 

9 



~3 

O 
TO 
t\3 
CD 
l-» 
O 

o 
H 



B 



are y. 



2SA>J 
I6AV 

,tb >i 

29B>| 
29A>- 



"X 



9B>J 



I4A>- 



I3A>H 



IOA>-| 



I3B>H 
Z2B>-I 



2IB>-j 

asBV 



24B>* 



U-E40 



140 >!i- 



I. 



C 146 



^ 



U-B4B 



a 

I72H 



U-B4A 



U-64D 



=CJ a 
I72H 



a 

I72H 



U-C4B 



a 

I72H 



U-B4C 



a 

I72H 



-© 



SHI 
C4 



I 



REVISION RECOUP 
DESCRIPTION 



SEE SHEET I FOR REV 



U-B3 

23 



CD 



CD 



CO 



CO 



^) 



SH 4 
B2 



146 > 



U-C3F 



146 > 



U-C3A 



1 
146 t> 



U-C4A 



1 
IT2H 



U-D4A 



I72H 



U-04B 



-k 



I72H 



10 



U-04C 



I72H 



U-D4D 



a 

I72H 



-©S" 



U-D3A 



1 
I40 



U-D3B 



U-E3A 



1 
I40 



I40 > 



1 
I40 



140 



U-C3B 



1 
146 



-<I6B 
-<i!7A 



-<I7A 



-<I2E 



-<I2A 



-< i!2A 



-<iilA 



-<i!3A 



-<(!4A 



it- 
I 



CD 



t 



pans 

I NORMANDALE 
[ DIVISION 



SCHEMATIC DIAGRAM 
TYPE 2GKV 

: I 



COM IDCNI 

19333 



54233800 



smet 2 



H^ 



to 
o 



.. v PI 
8*>-T— 



•'•> 



7B> 



IOB> 



B 



IIA> 



-3 

O 

to 

CD 
l-> 
O 

o 



30B> 



2bb> 



-»20V 



KAZCRI 



A2RI 
I0K 



A2RS 
330 



i.azcm 



A2R2 
I0K 




5V 

;a2ris 

•3.9K 



A2RT 



A2RII 
I.SOK 



i 4,1*4* 5k« CI 

?««« <£.o.uf 



WV I 1 

3.83K IA2R9 A2CRS 

±1% |562 * a 

I* 1 * x ^ 



U-AaA 



A 



81 1.8 



A2RS 

5 ;?% K kit I 






A2RI3 
464 
1% 



>A2RI4 
J I.SOK 

■ tl% 



J-A2C2 
•"p.OIUF 



] 

Ql 1,2 



A2CR4 

A 



♦ 5V 



♦ SV 



IB2R5 
tU96K 

I 11% 



X 



82RI 
— V*V-" I I 

J 1 '* J A 



IB2R6 ■_„,., 
> 499 5ir BZCI 
±1% ^.OIUF 



B2R9 
3.9K 



U-B2 A 

s 



I 



B2R7 

499 

$1% 



Lb2R8 1 
1.96 K iB2C2 
*l% 'J'.OIUF 



B2R2 
— wv— 

I.96K 
11% 



his* i"CR2 

|«% x^ 



-1X/T 
61 I. 



] 



1,2 



»0V 



A 



♦SV 



+20V 




>C2R8 

i;4.22K 
?+l% 



f 



C2R9 
464 

1% 



JL.C2C6 
'T- .01 UF 



C2RI3 
3.9K 



U-C2 



A 



i 



162 
62 



C2C3 
.IUF 

czyiio* 

47MHI '' 

8200 PF 
■# tl0% 



Lc2Rio Tcimi | r?r7 

.IUF X I J- 



110% 



C lll ; n" ic2RI. f«CR2 i. 



'*• 



C-|X/Y 
61 1,2 



■3 

siub 



SH2 
A 2 

v4 



Q- 



>0V 



REVISION RECORD 



SEE SHEET I FOR REV 



PI 



U-C3C 



1 

146 



TP-B 



1 
140 



U-E3D 



C2CR4 
C2CRS 



1 

I40 



i72H y- 



psw 



_JE 



N0RMANDALI 

DIVISION 



SCHEMATIC DIAGRAM 

TYPE 2GKV 
| 



CODE IDCNI 

19333 



C 



<3A 



K8A 



o 

CD 
IO 
ro 

CM 

IO 
B 



L-< I4B 



54233800 



o 
o> 

DO 

CD 
H» 
O 
O 

M 



2SB>n 



ISB>H 



3IB>H 



26B>-| 



B 



328 >J 



CD2R3 
F2.2K 



CD2R4 

?390 



02RI 
-W\i — 



T 



D2CI 
.01 UF 



D2CRI ;:02CR3 



A 



D2CR2 !!D2CR4 

A \A 



A 



i 



D2RT 
3.9< 



U-CliA 



£ iX/Y 



D2R2 
I0K 



JD2RS 



JD2R6 -Ld2C2 
2.2K -£.0IUF +5v 



•:E2R6 

l'3.9K 



(E2R2 

-3.3K 



JE2R3 

?220 



E2RI 

-VW- 

IK 



'•p.oit 



2C2 



J-E2CI 
•^■•01 UF 



]A 3 



] 

gi i.2 y$- 



>ov 



«2R4 
>B60 



E2R3 
3.3K 



-3V 



J-E2C3 
'"p.OIUF 



J-EIC2 
'•p.OIUF 



EIRI 

— VWr- 

I0K 



Ieicri ±1 



EICR2 t£-EICI 

A T- 0IUF 



I 



EIR2 
47 



EIR5 rjr-EICS 
2.2K 'P.OIUF 

8V 



U-E2^ 



162 
62 



-0-lX/V 
GI Ij2 



Gl 1,2b 



>0V 



E2R8 
2.7 K 



SH2 
C3 



.<=>- 



U-EI A 



EICR3 



10 



A 

EICR4 
-*t- 



A 



EIR6 

-WV- 

100 



HEVISION KECOBD 



DESCRIPTION 



DA'E CMKD API 



SEE SHEET I FOR REV 



U-A4F 



I 



1 

146 



::eicr6 

A 



EICRS JEIR7 

A |'- 8K 

-8V 



-=k«* 



<32A 



<3IA 



<33A 



8 

00 
IO 
rO 
CM 

IO 
B 



i 

CO 




SCHEMATIC DIAGRAM 

TYPE 26KV 
j 



CODE I0CNT 

19333 



54233800 



I 

tO 

to 



B 



o 
to 

CD 

o 
o 

H 



I7A>- 
I6B >- 



2IB >- 



I4A>- 
I3B >- 
ISA >- 

I2B >- 



SA>- 
7A>- 



23A >- 
24B >- 



SOA>- 
30B >- 



3IA >- 
SIB >- 



32B >- 

S3A y- 



iC4R2 

fs.BK 



*E4RI 
J3.SK 



JE4R3 
S3.9K 



£E4R3 
»3.9K 



I 

143 



1 
I40 



a 

I43 P 2 



U-A4A 



a 

I4I 



U-C3C 



a 

I40 



a 

I73H 



IT3H > 



U-E4D 



I73H > 



U-B3B 



1 
I73H 



JE4R2 
Jl.SK 



♦8V 



JE4R4 
f I.SK 



SE4RS 
pl.SK 



^r<«* 



-<I2A 



<6B 



-<2SB 



-<29B 



-<32A 



-<33B 



REFERENCE MAWINGS 



COMP ASSY 



SHEET tCVISION STATUS 



m 



REVISION RECORD 



re 2 



DESCRIPTION 



CHANGE GND TO -5V 



RB 



note: 
i. 

A 
A 
A 

3. 

A 

A 

A 

A 



unless otherwise specified: 

all transistors, snpn, 2n3646, 302i03i0. 
all diodes, silicon, 92ii302i. 

transistor, spnp, 2n4mg, s02ii6i0. 
transistor, snpn, 2n3s68, 50210810. 



DIODE, ZENER, 50240108. 

ALL IC PACKAGES HAVE PIN 7 CONNECTED TO GND 
AND PIN 14 CONNECTED TO 45V. 

VALUE OF D4RI TO BE SELECTED IN PRODUCTION 
TO GIVE A PULSE OF 55 US IT US AT TEST 
POINT G. 

VALUE OF 2RI TO BE SELECTED IN PRODUCTION 
TO DETECT A SPEED OF 3000 R.P. M. * 300 R. P.M. 

DELAY TIME FOR REFERENCE ONLY 

ARK) HAS PIN 7 CONNECTED TO +5V AND PIN 4 
CONNECTED TO -5V. 



54B>- 



34A>- 



IB> 



T 



99CI-99CII 
01 UF 



TP-A TP-Z 



1 



— I ► - = 

^96CI-9BC2 
T.OIUF 



U2SL££ 



COMPONENTS. E»CEM AS NOTED 



15% 



WL 



~i 



5-2-72 






SCHEMATIC DIAGRAM 
MOTOR CONTROL a 
SPEED DETECTOR 
TYPE 2GLV 



O 
O 
CM 



B 



COOS lOtNT 

19333 



c 



DRAWING NLJWBE* 

54234200 



HPD 



-J 
o 

05 
CO 
CD 
I-' 
O 

o 
H 



^ 



tS3 



6A> 



7B> 



8B> 



»A> 



27B>- 



27A>- 



»■>- 



3 







REVISION RECORD 










MV 


iCO 


DfSCMPnON 


MPT 


DATE 


1 CHKD 


APP 


B 




SEE SHT 1 FOR REV 


1 1 



II »-* 4 c 



a 

141 



MORI 
J6.8K 

1|0R2 
•10. OK 



A 



1 



T~7 

JI0R3 
< 47 K 



C ]t>JTY 
300 



10 RS 



10.0 K 
:iOR4 ±1% 
* I.33K 
_L±I% 



U-A3D 



Hi '" 



V 



pJUOJ^H 



A4RI 
3.SK 



S U-A4B 

4 



PI 



8 
141 



a 

IT2H 



♦ BV 



P4CI 



10 R6 

— wy 



*wv 1 

Z.iK \3 



.01 UF 
|tlO% 

U -D4JII 13 



^ 



D4R2 
I0.0K 
±1% 

D4RI 
8.19 K 



A 



TP-G 

o 



i_n_ 

I6I 



55 U SEC 

A 



♦ BV 



CB2RI 
M K 



'0- 



I75H 



S 

OS.- 



1 
I72H 



a 

I72H 



U-A3B 



1 
I72H 



U-E4C 



1 
I73H 



M2RI 

:«bo 



I2CI- 
22UF' 

13V 



^ r 



012 



A 



I2R2 
4.7 



I2C2 
"4.7UF 

±20% 
50V 



a 

I72H 



(40 > 



TP-D 



1 
140 



W 04 



-SHEET NO. 

ITYP) 
- ZONE NO. 

(TYP) 



U-02D 



a 

I72H 



<«* 



-<29A 



-<268 



U-D2C 



1 
I72H 



-<2BA 



3 




SCHEMATIC DIAGRAM 
TYPE 2GLV 
I 



COOl IOINT 

19333 



c 



54234200 



O 
8 

a 

in 

B 



I 

CO 



-J 
o 

Oi 
DO 
CO 
h-» 

o 
o 

H 




o 

CT> 
CO 
CD 
t-> 
O 

o 



26A>' 
26B >- 



2TB >- 
2TA>- 



140 y 



140 > 



1 
I46 



1 
I46 



-T L <33A 



-i-<32A 



SHEET REVISION STATUS 



REVISION RECORD 



Pe ^^aoc 



DESCRIPTION 



B 



h^ 



Ol 



2BB >- 
2BA >- 



29A >- 
298 >- 



2SA>- 
2BB >- 



24A>- 
24B>- 



3IB >- 
S0A>- 



9 
10 



U-E4C 



140 > 



U-E2E 



a 

140 



140 y 



9 
10 



U-E3C 



a 

140 



1 
146 



U-E3D 



140 ^!! ,J2d 1 



T2 



i 

146 



U-E2A 



C 146 



t 

146 



w c 


1 

140 


a c 









-+-<32B 



-<30B 



-<2SB 



■<23A 



<5IA 



note: 

i. unless otherwise specified 

all 14 pin ic packages have pin 7 connected 
to 6nd and pin 14 connected to +5v. 
/*\ ic tvpe 166 has pin 8 connected to 6nd and 
pin 16 connected to +5v. 



34B>- 



;4^99CI- 99CI2 
1 .OIUF 



TP-A 



,A>4- 



TP-Z 
Q 



S4A>- 



O 
O 
IO 

ro 
CM 

m 
B 




HPOl 



^ 



OS 



-3 
O 

03 

to 

CD 

o 

o 

H 




3 



-J 
o 

OJ 
(S3 
CO 
r-» 
O 
O 

H 



SHEET REVISION STATUS 



P£23ooo 
PE30859 



REVISION RECORD 



RELEASED 



VALUE a DELAY TIME CHQ 



SZ 



34 B>^ 



B 




note: 

i. unless otherwise specified: 

all m pin ic packages have pin 7 connected 
to 6md and pin 14 connected to +9v 

/vk all 16 pin ic packages have pin 8 connected 
to 6nd and pin 16 connected to +9v. 



A 



DELAY TIME FOR REFERENCE ONLY. 



8 
in 

fO 

tM 

m 
B 



U-DIA 



m 



(» 



1JL 
183 



rUciT 



0-D2B 





U-E2E 


H. 


1 
146 




U-C3D 


^ 


1 

(46 




U-C3E 


M, 


I46 



I 



CO 

-3 



REFIiRENOi DRAWINGS 
COMI- ASSY S4&3S366 



mm 



USED ON 



COMPONENTS. EXCEPT AS NQIIO 



±5%_ 



"*••'"■ 



NORMANDALE 
DIVISION 



D.G.TUTTLE 



ZOL 



fir*-6* 



t*X, 



■4. ->*;.■ 



?-7-7J. 






SCHEMATIC DIAGRAM 
MONITOR LATCH a CONTROL 
TYPE 26PV 



COM 101 fi I 

19333 



DRAWING NUMBER 

54235400 



SHEET I OP 3 



I4PD 1 



I 

I- 1 
to 

00 



-a 
o 

CT> 
CO 
CD 
l-» 

o 
o 

W 




-J 
o 

Oi 
CO 
CD 
I-* 
O 

o 



B 



rf^ 



to 

CO 



ISA>-f- 



2TA>- 
27B>- 



S3A>- 
S3B>- 



»A>- 



»B>- 



««■>- 



I2B>- 



I2A>- 
SOA>- 



32A>- 
31 B> 



SIA>- 



24 A>- 



U-E4C 



U-E2B 



1 
I40 



1 
I46 



r."®-M 



I40 > 



U-E4A 



U-EIB 



I72H y 



K'©- 1 



140 > 



r®- 



SH 2 
C 



{"€>- 



r,'®- 



141 > 



141 > 



SH 2 






13^ 



SH 2 
C4 

SH2 



a 

141 



SH2/— V 
Bl ®~ 



JO 



141 > 



U-EIC 



a 

I72H 



146 > 



U-EID 



U-E20 



IT2H > 



J ■ 



C 146 



U-D3A 



U-E2C 



1 
140 



146 J 






REVISION RECORD 



DESCRIPTION 



SEE SHEET I 



146 > 



■C 1 
<C I4I 



K*> 



SH 2 
03 



i4o :> 



Dim 

3.9 K 



U-DIB 

A 

-Sn — r 



DICI 

HH 

330 PF 
±10% 



*<«L 



>D)R2 

;:e.25K 
±1% 



1JT. 
IS3 [ 






,US A 

— «« — 



D2RI 

3.9 K 



U-E3B 



a 

I43 



to 

r/®-pafe 



U-C4C 



C 1 



T-<»* 



<E> 



SH 2 
B3 



E 



NORMANDALE 
DIVISION 



tdllMiW QH?| SCHEMATIC DIAGRAM 

^MONITOR LATCH a CONTROL 
TYPE 2GPV 



19333 



c 



-<I3B 



-<« A 



-<3A 



-<23 A 



to 

IO 
CM 

IO 

B 



5423540 



T 



I 



o 



o 
a> 

CO 

CD 

o 

o 

H 






U-D4B 






«r 


1 
140 






» r 















-«3 
© 

N> 
CD 
I-* 
O 

o 

IS 



B 



">3- 



4B> 



2B>-\-r 

2A>' 



"> 



•*>- 



7A> 



78 > 



♦*> 



SB> 



SHI 
C2 



■>- 



•*> 



00 



+ 3V + 5V 



A3RI 
3.9K 



A3R3 
3.9K 



C 146 



1 

146 



U-A4F 



-12c 



1 

146 



1 
146 



+ 5V +SV 



A3R2 < A3R4 
3.9 K f 3.9K 



CIRI 
3.9 K 
4 U-CIA 

a! 



■Ms. 



h>> 



i 

140 



U-AIA 



-L& 



U-B4 



IS 



12 



X-Y y 
191 , > 

2 >f 

1 3 3-1 

2 4 >f 
4 5 54 



13 



10 



93 



1 

140 



U-A4D 



a 

I72H 



U-A3D 



a 

140 



REVISION RECORD 



SEE SHEET I FOR REV 



141 > 



a 

141 



P 5 . 



a 

I72H 



a 

I72H 



J2c 



a 

I72H 



U-B30 



a 

I72H 



a 

I72H 



a 

I72H 



Lac 



a 

I72H 



J""* 



I72H 



C4RI 
-Wr- 



L^ 



172H y 



1 
146 



t 



a 

I73H fc> 



a 

I73H 



Q>i 



a 

I73H l>! 



a 

I73H 



I7SH > 



U-C2C ( k 
I I73H r>-2 



I73H > 



sim 



BM[fr< ,,A 



NORMANOALI 
CH VISION 



SCHEMATIC DIAGRAM 
TYPE 2GSV 

i I 



COM I0CNT 

19333 



c 



■■< ISA 
-< II A 
■< I3B 
■< 108 
-< 128 
■<IIB 
-< ISA 

■< I0A 

■< I4A 
-<9A 



O 

to 

CM 

in 

B 



OWC NO 

54236600 



SHEEI 2 



I 

00 

to 



3 



MVISION KECO10 



DtSCtlPTION 



SEE SHEET I FOR REV 



*"> 



B 




T<*'* 



<22A 



<24A 



<2S8 



-3 

o A 

GO 

to 

CD 

o 

o 



W 



3 



pPlll SCHEMATIC DIAGRAM 
TYPE 2GSV 



H0RMAN0ALC 

DIVISION 



1 



COM IDCHT 

19333 



T 



c 



OWC MO 

54236600 



-J 
o 
en 

CO 

co 
o 

O 



B 



27B>- 



*SA>- 



23A>- 



25A>- 
25B>- 



24A>- 

I7B>- 



24B>- 



I6A>- 



i72H y 



-c 



i= 



p-dB. 



U-E4A « 



r l7BH 



♦ BV 

|o3RI 
>3.9K 



SHEET NO 



LET NO «M3y— v 
<TVP>_--^®- 



♦ 8V 



owe ZONE. 
(TYP) 



JD4RI 
J3.9K 



U-D4A 



1 
146 



UP 



a 

I72H 



U-D40 



♦ BV 
$D4R2 
?3*9K U-04B 

172 H 



1 
146 



JO 



I 
I72H 



4 


U-D2B 

■ 1 
I4BH 


f 


U-020 
• 1 
I49H 


r* 


U-A3B 

1 

1 46 



SHEET REVISION STATUS 



U-D3 



C 1 



E3RI 
3.9K 



a 

140 



U-E3C 



JO, 



1 
140 



U-A3C 



n 



U-CID 



1 

I46 




12 n 


a 

I72H 




13 - 











kfc 



-<29B 



-<30B 
-<29A 



-<3IB 



REVISION RECORD 



PiZiCJO 



DESCRIPTION 



RELEASED 



'/n 



note: 



I. ALL IC PACKAGES HAVE PIN 7 CONNECTED TO 
SND AND PIN 14 CONNECTED TO +BV. 



A 



DELAY TIME FOR REFERENCE ONLY. 



Mi) 



PI 



■*>■ 
»4A>- 



I ■ i 



X 



T-99CI-99CI4 
.01 UF 
-30% 



i 



o 
ro 

ID 

B 



I 

(-» 

GO 

oo 





U-CIB 




U-C2A 




U-BIO 




U-CIC 




a 

I72H 


1 , 


1 
I40 


12,. 


1 
I40 




»r 


a 

172 H 




2- 




-Sc 




10 c 




























I 

CO 



I8B>* 



2S»>- 



U-P2A 



■ 1 
M9H 



Ul21£ 



1 
I72H 



SH3 



?; ®- 



SOA^- 1 



B 



■■>■ 



•-®- 



-a 
o 
01 
to 

CD 

o 

o 

H 







REVISION RECORD 










KV 


ECO 


DESCKIPTtON 


DBfT 


DATE 


CHKD 


AM 


A 




SEE SHT 1 FOR REV 


S 









U^£4A 



1 
I46 



U-C2D 



8 
I40 



u-cac 



1 

I40 



E2RI 
I K 



4 U-E2A 



-S-cp 1 



L d£. 



U-E3P 



a 

I40 



r 12 ^ 



c 



OICI 
WOOPF 



^ 



:oim 

22.IK 
±1% 
TP-C 



I 



T - SUS A 



»6 
R 



tA<£>r 2 3 



U-P2C 



-*c 



■ 1 

I49H 



2°l« 

* DG 



-CJB_ 



pi 



<I4A 



<22B 



■<33A 




SCHEMATIC DIAGRAM 

FAULT DETECT 

TYPE 2GTV 



COM IDENT 

19333 



T 



54237000 



*- 



GO 
05 



B 



27B>- 



28A>- 

2BB>- 



23A>- 



MA>- 
25B>- 



24A>- 



I7B>- 



24B>- 



I6A>- 



1 
I72H 



4<*F^ S 



i=4 



* r<* 



>G' 
R 



D3RI 
3.SK 



SHEET NO 
(TYPt 

DWG ZONE 



:ET no SH3/— l 
ITYPt _*s***(a)- 

ZOHf 
(TYP) 



!2S U-D,A 

e 



c » 



U-C4F i-!-C 



+»v 



ID4U 

J3.»K U-D4B 

4^ IT*H 



U-C4E M 

1 LioJ 
I4« 3— 1 





U-D2B 




U-02D 


4 


■1 

I4SH 




18 


•1 
!4tH 


s 




13 















1 

IT2H 



SMUI tfviSION STATUS 



U-03 



5 
4?< ' 4T 



E3RI 
3.BK 



U-E3B 



a 

140 



HF 



^ 



»G" 

R 



1 
I40 



U-A3C U-CID 

t\—i pE 



?<«- 



-<30B 
-<2»A 



-<Sli 



REVISION MCO»0 



OtSCBIPTIOM 



S3 



note: 



I. ALL IC PACKAGES HAVE PIN T CONNECTED TO 
GNO AND PIN 14 CONNECTED TO *SV. 



A 



DELAY TIME FOR REFERENCE ONLY. 



34 B> 



PI 



IA>- 
54 A>- 



TP-A 



T-1-99CI-MCI4 
.01 OF 
-30 



-30% 



TP-I 

i 



o 

ro 
m 

B 



-3 
© 

CO 

CO 

I-* 
o 
o 

H 





U-CIB 




U-C2A 




r-S-G 


IT2H 




1 . 


1 
I40 

















U-BiD 
*A 1 




140 



U-CIC 

TJi«hJ 



DEFOIMCf MaWINGS 



COMP ASSY 34236*01 



fflVMNM l 



NORMANOALE 
DIVISION 



R.RICHTER 




SCHEMATIC DIAGRAM 

FAULT DETECT 

TYPE 3GTV 



-3 

o 

CT> 

to 

CO 

o 
o 

W 



GO 
-J 



I5B>^ 



26B>~ 
£2A>- 



30A>- 



2B>- 



■ 1 
I49H 



U-D4C 



1 
I72H 



s c7<2H 



*V>®- 



1LS4*. 



1 

(46 



U-C20 

I40 




'-C. 



1 

140 



E2RI 

I K 



-2~CS 



j-da 



rCff 



U-ESO 



140 



^EJ 



S 



^ 



W00PF 
II 13 



Dim 

22 ■'• 



2.1 K 
11% 
TP-C 
O 



1JT. 
161 



i0S A 



>o 



b5-®r, 8 



4 U -EIA 



IT9H 







REVISION RECORD 










ftl v 


KO 


M*0'ICi 


■:.. 


tAll 


CmuD 


APP 


A 




SEE SHT 1 FOR REV 






ss 



D S_ SH» 



AS 



f \ 

NORMANOALE 
DIVISION 



PI 



<I4A 



<22B 



<3SA 



SCHEMATIC DIAGRAM 
FAULT DETECT 
TYPE 3GTV 
I 



COM ICIM 

19333 



DWC NO 

54237001 



o 
o 

CVJ 

m 
B 



rf>- 



CO 
00 



B 



-J 
o 

OS A 
CO M 

CO 

l-» 

o 

O 

M 



33B>- 

4A>- 
26A>- 



3*>" 



I0B>- 



»»y 



I0A>- 

**> 

68>- 



IIA>- 
2TA>- 



I4i>- 



6A> 



140 y 



U-Bgj 



ISAV 

I6B>- 



31 
38 






lAIRI 



^h 



I500PF 
II 3 



~mL' 



T J!-B 



1_TL 
161 



J 



<-C 1 



s us 

U-BIA 

3 



A 



140 



, U-B4A 



i 



143 > 



JB3HI 
S3.9K 



B2NI 
l vw 



SS70 j[ 

T 



B2CI 
I000PF 



U-A«P 

if3 



1 

146 



1 
IT2H 



I40 



I72H 



I72H 



U-B3B 



8. 

I40 



r<5> 



SHt 
C4 



1 
146 



1 
1 46 



U-C4B 






a 

I43 



1 

I46 



a 

140 



a 

I72H 



1 
I46 



q a 

I72H 



I72H > 



SH2 
C 2 



®- 



1 
I46 



♦3V 

UBIRI 



H-ol 

2 



1 
140 



<■ 146 



4< 



■4c 



SH2 
A2 



Q— ^ 



TP-D 

I 







REVISION RECORD 










HH 


ICO 


tt'CdFTlON 


r.«f i 


DAtE 


CHtD 


*Cf 


A 




SEE SHT 1 FOR REV 











, U-A2A 



U-A2C 



a 

141 



C 141 



I40 



a 

I40 



_b ir _ u ~ E ". t 



pr r . 



*i 



-©r, 1 



C 141 ^ 



•-®?v 



SCHEMATIC DIAGRAM 

FAULT DETECT 

TYPE 3GTV 



CODE IDEHT 

19333 



Pi 



-< ISA 



<•* 



<™ 






•<•■ 



-<2IA 



<»* 



<.TA 



<" 



-<I2A 
-<S2B 



-<32A 



54237001 



-J 
o 

OS 
DO 
CD 
H» 

o 
o 

H 



1 



CO 
CD 




HPD1 



-.7 
O 

to 

CD 

o 
o 

H 



B 



?4*0 



I 




SHEET IEVISION S7ATUS 



REVISION RECORD 



RELEASED 



</. 



note: 
i. unless otherwise specified! 

all 14 pin ic's have pin t connected to 
cnd and pin 14 connected to +sv. 

/s^ic's u-bi and u-ci have pin • connected 
to gnd and pin 16 connected to +sv. 



<9B 34 B> 



■*> 



S4A> 



-i-99CI "J;-99C8-J-99CS-!--99C4-L : 99C5-j-fi90 
1 \OIUF n%OIUF 'T N .OIUF 'T\OIUF HV 



'.OIUF' 



9C6 
01 UF 



^99C7 ^^99C8 ^99C9 ^9900^;! 
•OIUF .OIUF .OIUF .OIUF . 



o 
o 

CO 

I s - 
ro 

lO 

B 



99CII 

,OIUF 



TP-A 



TP-Z 

4 







!&• 



to 



B 



-J 

o 

to 

CD 
»-» 

o 
o 

w 



ISB>- 



I5A>- 



»•>- 



•*>- 



4 6>- 



»*>- 



4A>- 



+ SV 



DIRI 
5.9K 



DIR2 >dir: 
3.9K >3.9 



U-A2D 



=< 146 



U-A2E 



■OK' 



^C 146 



U-A2B 



-C 146 



1 
I46 



U-A2C 

5c E> 



Haiv 






AIRI 
USK 



DIRS 
K 



-^. 



Lc I43 



U-CI 

A 



^^bS- 



tyi 



-ft 



2 5 > 

• 6* 



9 3 



»H I I— k 

e4 <!>- 



U-AI 



r^ 



3 



I43 > 



POT 



vg 



NORMAN DALE 
DIVISION 



REVISION RECORD 



DESCRIPTION 



U-C2D 



1 
I46 



U-EIC 



< • 



U-EIB 



a 

I72H 



1 
I46 



U-C2B 



1 

I46 



1 
146 



U-C2C 



1 

I46 



U-C2F 



1 

Me 



^DIV 



I40 > 



U-C3D 



I40 > 



U-A4C 



a 

I40 



U-63C 



a 
140 b^ 



U-C3A 



a 

140 



SCHEMATIC DIAGRAM 
TAG DECODE 
TYPE 2GVV 

I 



COOt lOfNT 

19333 



c 



-f<'«B 



-(31 A 



<3*A 



<33A 



-<I3A 



-<3B 



<8A 



-<I2B 



-<I2A 



-<I3B 



54237800 



-a 
o 

OS 
DO 

CD 
l-» 

O 

o 



B 



i 

(^ 

GO 



32 B> 



PI 



30A>- 



30B>- 



2SA>- 



2SB>- 



24B>- 



I8A>- 

I6B>- 
24A>- 
28A>- 



SIB>- 
29B>- 



26 A>- 



«7B>- 



2SB>- 



ITA>- 



tlB>- 



*2A>- 



+9V 



:eiri 

3.»K 



U-EIA 



TZ 



IT2H 



?3.9K U - glD 

172 H 



K 



rr»H > 



I73H > 



I73H V 



a 

IT3H 1>S 



e 

I73H 



a 

I73H l> 



U-03C 



a 

I73H 



I73H > 



a 

I73H 



I73H > 



U-D2A 



I73H > 



a 

I73H 



U-E3C 



a 

I73H 



a 

173 H 



f73H > 



U-D3D 



I73H > 



JL 



REVISION RECORD 



osscitirnoN 



SEE SHEET I 



| DtfT DAI I 



+5V 
D2R4 f 



I.BK 



+SV 
02R3 f 
-WV ■ 



+SV 
D2R2 f 
-wv ■ 



♦sv 

DZRI f 
-WV 1 



+»v 

E2R4 f 

— WV- 1 



♦8V 
E2R3 f 



4SV 

E2R2 t 
-WV 1 



pjTTfPM 



E2RI 
USK 



-<28B 
-<29A 

-<2SB 
-<27A 

-<23A 
-<ITB 

-<2IA 

i 

L- <22B 



NORMANDALE 
DIVISION 



SCHEMATIC DIAGRAM 

TAG DECODE 

TYPE 2GVV 
j 



COOi IDfNT 

19333 



54237800 



*> 






B 



a'^-M^" 



SH 
C2 



8 ©-4 



.H*^_JO 



1H2 

cz 



€M 



■1 

I4»H 



U-EIA 
I49H 



SH2 

C 

SH2 
B2 



0__L 



U-DIB 



SH2 

Al 



O-DID 

<D- J N~ rr 

I49H 



SH2 
Bl 

*H2 0_J2 



A2 






U-DIA 



•HI- ' M,H 
A2 



W2 0_i 



•1 

I49H 



U-C58 



SHEET NO. 
DRAWING ZONE 



Dl 



(TYP) 
CTYP> 



fr 



;<=>-* 



146 



8'®- 



SH3 
48V C8 



Emt 

IK 



U-EID 



• 1 ' 

I49H 



SHUT IIVISION STATUS 



REVISION HECORD 



?£ ZiOQC 



PE 30907 



DESCRIPTION 



CONNECTOR PIN CHANGED 
FROM 29A TO 29B 



% 



fl> 



w, 



note: 



UNLESS OTHERWISE SPECIFIED: 

ALL IC PACKAGES HAVE PIN T CONNECTED 
TO GND AND PIN 14 CONNECTED TO +5V. 



WB^ 



141 |3r? EL<22A 



IA>- 
14 A>- 



- ■•CI T±r99C2 rJr99C3 -Jr"99C4 rjr 
)IUF 'T'.OIUF ^.01 UF 'P.OIUF "T\ 



■99C6 
'.01 UF 



-99C7 
••OIUF 



-99CS 
'.OIUF 



-B9C9 

'.OIUF 



-99CI0 
'.OIUF 



st 9 »CII Tfc-99CI2 tJt. 
JIUF H^^IUF T\< 



99CI3 
,01 UF 



TP-A 
O 



TP-Z 

1 



o 
o 

CM 
00 
ro 

CM 

<J- 

IO 
B 



-a 

o 

Oi 

co 

CD 

o 
o 

H 




1 WPO 



B 



I2B>- 
II A>- 
I2A>- 



»B>- 



7A> 
8B> 



21 B> 



17 A>- 



B4RI 
IK 



CO 128 



-1 12 



Bl- |cD 32 

JQ 

l * | [CD 16 

* ICT 






-sn 



CO 4 



rV0 



CD 1 



t9I__J 



l41 o— 0«' 



HD 



SH 3 

A3 



147 * 



U-B3A 



1 
I46 



1 
I46 



U-BSC 



1 

146 



U-C3C 



1 

I46 



U-B3E 



1 

I46 



U-B3D 



1 

I46 



1 

I46 



SH I 
>— 'SH 



SHI 
C2 



"Or 



J3f. R 



self 



•*->6' 

JdS_ 



Jo 5 



-<!) S H 3 3 



r© 



SH I 
D4 



^® 



SH I 
D4 



^(DtV 



^ 



SH I 
C4 



r<s> 



SH I 
C4 



^® 



SH I 
B4 



* 



U-A2B 



a 

I43 



■ki— 



a 

I45 



jfig 1 



f? 1 



a 

I4S 



REVISION RECORD 



DISCRETION 



SEE SHEET I 



"-©bV 



SH3 
C 



®" 



*F 



S3UL 



a 

I4S 






U-C2A 



to- 



a 

I45 



U-B2A 






a 

I49 



-lie 1 



T-® 



iai 



a 

I43 



SH3 
02 



■®~ 



SH I 
B4 



4f 



CD 126 



CD 64 



j-4Q 



p=E 



4P 



O-BI 



^2 



e4S 



^T-CD 1 

SB 



-©£' 



"t©!:? 1 



-©g* 



, J L®: h 4 ■ 



-<30A 

-<29B 



-<27B 



-<»A 



<3B 

-<4B 
<3A 



-<33B 



O 
O 
OJ 

00 

ro 

CM 

IO 

B 



C23A 

<2B 
<I4B 



v| 



-©S'! 



-<2A 



mn 



SCHEMATIC DIAGRAM 
-^ SECTOR CNTR a REG 
"SSS^l TYPE 2GWV 



CODE IDCNT 

19333 



DWG NO 

542382:00 



*>- 



05 



-J 
O 
OJ 

CO 

o 
o 

H 



24 B> 



16 A> 



31 A> 



sie> 



32 B> 



ITB>- 

21 A> 
I6A> 



+ 5V 



04RI 
S.SK 



U-D4A 



1 
I40 



E4RI 
IK 



I 



I40 > 



7©^ 



1 

I46 




U-E4A 



S 
!*.7SH 

R 



U-CSA 



\*Q— k 



*H 2 

A 



1 
I46 



, U-C4B 

-k mi 



140 



t|ffi 



U-C3E 



1 
I4S 



E4R2 
IK 



K> 



U-E4B 



I40 blL 



i4o > 




REVISION RECOSD 



DISCRETION 



SEE SHEET I 



-v<«. 



SH I 

C3 0— . 



02 




U-D3A 






U-C3D 


U-CIB 




-±c 


1 
140 


3 


• 


1 
I46 




1 

I4S 


,a 


'r 


a 

























*-©.' 



SH 2 

2 



-<27A 



O 
O 

00 
K) 
CM 

tf> 
B 



-<26B 



K*r 



DG„ 



kS_ 



-<30B 



-<I»B 



SCHEMATIC DIAGRAM 
SECTOR CNTR a REG 

TYPE 2GWV 
1 



19333 



54238200 



-a 
o 

to 

CO 
l-» 
O 

o 



B 



iae>^ 



SB>- 

e.>- 

7A>- 



•A>~ 



12 A >- 



U-A3A 



1 
I46 



U-A3C 



1 

146 



1 
146 



U-A3D 



U-A3E 



^C 



1 
146 



1 
I46 



U-B3A 



1 
I46 



H 



12 



<J 1 

140 



U-B3B 



1 
140 



U-B3C 



1 
140 



|— <6> 



SH 2 
C 4 
SH3 
04 



r® 



SH2 
C4 
SH 3 
C 4 



| H 4 Z 
I (5)sH3 



C 4 



r^ 



SH2 
84 
SH3 
B4 



r^>i»: 



SH2 
B4 
3 



[— ® g V 



SH2 

A4 

3 



3 




SHEET NOtTVP: 
ZONE NO(TYP) 



U-A2A 



a 

I73H 



ITSH > 



U-A2C 



10 



IT3H 



a 

IT3H 



a 

IT3H 



U-B2C 



a 

I73H t> 



0-82 A 



itsh y 



U-B2B 



a 

IT3H 



+ 



♦ SV 



A2RI 
SK 



♦SV 
1a2R2 
i 1.8 K 



♦ 8V 



*_i 



A2R3 
SK 



IA2R4 
I I.SK 



♦ SV 



(B2RI 
{I.SK 






B2R2 
I.SK 



JB2R3 

Cl.SK 



>3V 



JB2R4 
► I.SK 



SHEET tEVISION S1ATUS 



PI 



<8A 



<4B 



<9A 



-^88 



<I3B 



-<I4A 



-<IIA 
■<I0B 



REVISION RECORD 



(EZ?::j 



DESCRIPTION 



^. 



'till 



note: 

i, all ic packages have pin 7 connected to 
6n0 and pin 14 connected to ♦sv. 



34 B>" 



IA> 
34A> 



J_ 99CI-99C9 
*T* .01 UF 



TP-A TP-Z 





I 

I-* 
rfc> 
~3 




A?P 1 



l 

CO 



B 



o 

Oi 

to 

CD 
l-» 

o 
o 

H 









U-03C 



♦ BV 
iAIRI 



+ 8V 



C 1 



*H3 
04 



SH3 
04 



SHI/-\_ 

>H3 
C4 



cs\P>- 

SH 3 
C4 



*H3 
• 4 



■ svEh 

IH3 
• 4 



$H 3 
B4 



AIRE 
I.5K 



♦av 



a 

IT3H 



IAIR3 
JI.8K 



^ 



140 



u-oao 



♦sv 



I73H > 



.11 



(02RI 
M.SK 



U-03J 



1 
140 



10 



a 

I73H 






AIR4 
5K 



a 

1T3H 



I AIRS 
f I.5K 



♦ SV 



a 

173 H 






Rl 
SK 



V-BIP 



173 H > 



II 



SBIR2 
► I.SK 



a 

I73H 



Jbir: 

$1.8 



BIR3 

K 



a 

I73H 



EBIR4 
► I.SK 



+SV 



a 

I73H 



02R2 
I.SK 



I7SH > 



J02R3 
SI.SK 



D2R4 
I.SK 



■V-W 



i73H y 



JC2RI 
£USK 



a 

173 H 



[C2R2 
fl.SK 



a 

17 3H 



1 



C2R3 



U-C2A 



a 

I73H 



CC2R4 
fl.SK 








REVISION RECORD 










KV 


ICO 


DESCRIPTION 


0BFT 


DAT I 


CHKD 


APP 


A 




SEE SHT 1 FOR REV 











PI 



H s 



<2«B 



<26A 



<2B 



■<23A 



<2A 



<24B 



<ISA 



<2IB 



-<I4S 



<I7B 



-<I0A 



<»» 



<.B 



■<I7A 



SCHEMATIC DIAGRAM 
INPUT STEERING 
TYPE 2GXV 
r— 



CODE IDfNT 

19333 



c 



DWG HO 

54238600 



SHEET Z 



r 

CO 

to 

CM 

IO 
B 



8 



-J 
o 

05 
DO 
CO 
H» 

o 
o 

H 



B 



I 

CD 



33B>-f 



I3A>- 



2SA>- 



29A>- 



30A>- 



80B>- 



S»A>- 



+SV 



K 



140 



»H l/T\ 

cs(*>- 



■81 



C3\S/^ 
SH 2 
C4 



'Si©- 
SH 2 
C4 



SH2 
B4 



SH I/-, 

SH 2 
B4 



SH2 
B4 



SHI 






I73H > 



[DIRI 

►I.SK 



a 

I73H 



ion 



DIR2 
SK 



U-DID 



IT3H > 



II 



JDIR3 
SI.5K 



I73H > 



U-CID 



e 

I73H 



»-C'B 



a 

173 H 



U-EIC 



<3 1 

I73H 



EIR3 
I.5K 



U-CIA 



+ 6V 



a 

I73H 



EIRI 
1.9 K 



U-03A 



a 

140 



U-D30 






a 

I73H 






IR2 
SK 



IDIR4 
El.BK 



a 

140 



> c 



U-E3B 



J*» 



1 
1 40 



Ll 



U-E2B 



I73H > 



JE2RI 
SI.SK 



♦ BV 



tCIRI 
i I.SK 



U-C3C 



I40 > 



J^ 



1 

140 



173H y 



J I 



£E2R2 

; i.bk 



4CIR2 
i I.SK 



140 0- 



U-ESP 



J^ 



1 
140 



U-E2C 



♦ BV 



U-C3A 



i73H y 



fcE2R3 
5 I.SK 



OJSfl. 

140 p* — ^cfi 






17 SH > 



JE2R4 
t I.SK 



+ SV 



V-EI8 



a 

I73H P 



JciR4 
, ' ft" 



I73H > 



»8Y 

$EIR4 
j I.SK 



KfVISION BECOBD 



DESCRIPTION 



SEE SHT I FOR REV 



-<22A 



-<23B 



-<27B 



-<32l) 



-<27« 



-<28[l 



-<2IA 



-<3IB 



-<ISB 



-<3IA 



-<2BA 



-<I6A 



-<22tl 
-<33A 



mm 

rr"ii iTii iT'i-i7ii'aWri>1 



NORMANDALI 

DIVISION 



o 
o 

10 
00 

8 

m 
B 



SCHEMATIC DIAGRAM 
INPUT STEERING 

TYPE 2GXV 

1 



CODE iDEnT 

19333 



DWG NO 

54238600 



8 



SHEET 3 




UPOI 



B 



u -° 40 
MA> ll — .Jicj-r 



27A>- 



81 > 



a»A>- 



26A > 



SOB >- 



ISA>- 
35A>- 



32A>- 



2bb>- 

23B>- 



sia>- 



2»A>- 



D4RI 



■ VW " 

| 3.9K 



1 
I46 



1 
I46 



1 
146 



1 
I46 



U-D3F 



C I46 



+ 5V 



BIRI 



IS'®- 



SH I 



3.9K |J 



GK 



5HI/^i , ""MA 



SS'<r>%^ 



Ms >9 r-i-c 



141 



-* 



U-BIA 



1 
I4S 



U-C3C 



tHZh 



U-C4C 



140 



a 

140 



li 



U-C4A 



1 
I40 



HJ 



I 5 U-C4B I 



I40 



a 

I4I 



-*k 



i 

146 



II 



a 

141 



140 



n , <D- a - 



U-B3B 



U-OIA 



a 

140 



a 

I72H 



=c| a 

I72H 



1 
I46 



SH 
84 



'0- 



SH I 
C4 



©- 



0-B4B 



IT3H » 



: D4R2 
3.9 K 



REVISION RECOKD 



DESCRIPIION 



SEE SHEET I FOR REV 



a 

IT3H t> 



k 04R3 
6 f 5 - 8K 



a 

IT3H 



r 9 » 

< B2R2 

? 3.9K 



U-B20 



a 

I73H 



B2R3 

3.9 K 



U-B2A 



I73H D- 



i B2R4 
? 3.9K 



-®r,' 



r 



I40 > 



U-B30 



I40 [> 



U-E48 



1 
I72H 



-M 



U-E4A 



J^ 



a 

I72H 



U-E4D 



1 
IT2H 



U-EIO 



0^o~ 



a 

I72H 



U-P3P 

1 I U-B3C 

6 9 



10 



a 

I40 






1 
I43 



LKDcS' 



;f.lN , ' ,, ' ! iMf, 



NORMANDALE 
DIVISION 



SCHEMATIC DIAGRAM 
I BUS PARITY, LAP DECODE 
TYPE 2GYV 



CODE IPENT 

19333 



T-<*«» 

< 27 B 
■< SIA 
<S.B 



■< S2B 

■< 22A 



■< 19 B 



<2.B 



■< S3B 

■< 23A 
-< I7B 
-< 28A 
<2A 

-(29B 



54239000 



o 
o 
o 
<n 
ro 

B 



I 

to 



»M>4 




U-02E 



B 




JT^ 



SHIET REVISION STATUS 



T<33A 



-<32A 



»SB> 



»4B>- 



»4A> 



REVISION RECORD 



PEZiOOO 



obsciiimion 



RELEASED 



~7 



( y- 



note: 

i. unless otherwise specified. 

all oiodes silicon, 24533500. 

all transistors fet, 2n50i9, 50218200, 

t. all ic packages have pin t connected to 
6nd and pin 14 connected to +5v. 



9J 

CM 
B 



I S9CI 

STN.OI UP 



_L»9C2-»»CI3 
^p.OI UF 

TP-A TP-Z 
_? 



i 



o 

at 

N> 

CD 
H* 
O 
O 

w 



HORMANDALE 
DIVIHON 



4 



SCHEMATIC DIAGRAM 
HD REGISTER DECODE 
TYPE 2GZV 




B 



3A>- 
2IA>- 



IOB>- 



«*>- 



IIA>- 



I3A>- 
ISA>- 



IIB>- 



I2B>- 



*A>- 



PI 



U-A4E 

1 

I46 



U-B4A 

1 

I46 



U-A4F 
1 

146 



U-B4B 

1 



"C I4« 



U-B4F 



-C 146 



1 
146 



U-B4E 
1 

146 



U-B4D 
1 
146 



io"-*" 



y_ »g'«" 



pm 



U-A4C 



1 

146 



4 U-A2A 

l r-qr — 



-CIS- 



1 1 1 — 



U-04 



— , 12 



r4Q 



®5H4 

r-® s c H 4 S 



SHEET NO 

ITYP) 
-ZONE NO 

<TYP)~ 



-® 8 cV 



4l 



8 1, 



CO 
T 16 



-4^ 



^D- 



rfS 



-0 S cV 



— -rr CD 

=^3 



U-A4P 



1 

I46 



U-A49 



1 
I46 



U-A4A 



— -C 



1 

I46 



[-<£> 



SH3 
B4 



<3A 



<7B 



-<26B 



<4A 



-<4B 



-<24B 
-<2TA 

-<23B 



-<2IB 
-<I9B 
-<23A 



-<ITB 



■<ITA 
<22B 
<[|6B 
•<22A 
<2SA 



-<6B 

-<IOA 
-L<TA 



MVI5ION RECORD 
DESCftlPIION 



SEE SHT I FOR REV 



CM 
B 



I HORMANDALE I 
J tH VISION J 



SCHEMATIC DIAGRAM 
HD REGISTER DECODE 

TYPE 2GZV 

2 I 



CODE IOCNT 

19333 



C 



DWG NO 

54239400 



B 



+sv 

tc2RI 
JS.8K 

«,*>" 1 



I8B>- 



I5A> 



238 > 
14* > 



'cV<*>- 



SH2 
CS 



SH2. 
A3 



<D- 



<5> 



SH 2/T\ 



♦sv 



B3RI 
3.9 K 



SH2 
A2 



<i> 



140 > 



U-C30 



C0, 2e 



CD, 



HS 



«l 



• I. 



Z5 — 

T 16 



id3 






81 



C T I 




JHl m 



1 

IT2H 



a 

I72H 



U-C3C 



IT2H > 



I40 > 



c 



1 

140 



140 > 



LIS. 



140 > 



140 y 



U-C3B 



IT2H > 



U-E4B 



C 1 



C 1 



U-E4A 



I40 



U-E4C 



1 
I40 



■C 1 



i2c 



a 1 

140 



140 



U-E3P 



C 1 



U-B2C 



C 1 
G 141 



REVISION RECC^O 



DESCRIPTION 



SEE SHT I FOR REV 



a 

141 



-<28A 



-<2»B 



-<2eB 



-<2A 



-<29A 



-<3IA 



-<I4A 
-<9B 
-<I4B 



-<30A 



-<2TB 



-<9A 



-<30B 



-<BB 




SCHEMATIC DIAGRAM 

HD REGISTER DECODE 

TYPE 2GZV 
j 



COOC IWNl 

19333 



C 



54239400 



B 



SB>- 



4B>- 
3A>- 



TA>- 
TB>- 



6A>- 
6B>- 



SA>- 



38>- 



8B>- 



8A>- 



IOA>- 
I IB >- 



IOB>- 
9A>- 



I3B>- 
I2A>- 



IIA>- 
I2B>- 



4 



a 

140 



'140 > 



a 

140 



U-A40 



a 

140 



a 

140 



a 

140 



U-A30 



a 

140 bi 



U-A3C 



10 



a 

140 



U-B4A 



140 y 



U-B4B 



140 > 



U-B4C 



a 

140 



140 > 



U-A2B 



<~ r 



t?c 



9 U-B3B 



1 

1 43 



U-A2A 



3 ' 



U-B3A 



vrr 



<*• 



<2A 



-<9B 



REEERIfNCE DRAWINGS 



COMP ASSY: 54240I00 



cc •>> : m-hv (Kin *', ngih. 



SHEET REVISION STATUS 



REVISION RECORD 



f/ t.\Q0£ 



RELEASED 



H-H-7/ 



note: 

i. unless otherwise specified all ic's 
have pin 7 connected to gno and 
pin 14 connected to +5v. 



TP-Z 



v PI 

"A>nr 

l4A>-j- 



I4B>-L- 



.99CI 
••OIUF 



.99C2 
'.OIUF 



.99C3 
V.OIUF 



-_12.5i_ 



^WT*T? 



NORMANDALE 
■ DIVISION 



BR3A3 



vv~ 



'?■ 7/ 



SCHEMATIC DIAGRAM 
TRIPLE 4-BIT 
MULTIPLEXER 
TYPE 1HAV 




cool' miNi 

19333 



iL 



o 
o 

CM 
O 

CM 

«r> 
B 



I ('(AWINO MUI'BIB I CD 

C I 54 240200) 3 



rirp. 



tfc* 



03 



128)-! 



IIA>- 



«A>- 



O 

to 

CD 

o 

o 

H 



U-B2D -i 

II 




U-A4A 



a 

145 



r^)^. 



a 

172 H 



-® S dV 



JO-, 



U-B2C 



a 

I72H 



U-BSD 



U-B4C 



1 
1 40 



1 
I72H 



SHEET HO. (TYP) 
DRAWING ZONE (TYP) 



U-A2A 



rdf 



r-l-CR 



10 



I72H > 



I7SH 



U-A4B 



1 
1 49 



U-640 



1 
140 



T5<*¥ 



r^R 



°s. 



U-AI 



AICI 

I OF 
35V 
±10% 






AIRI 
50. IK 



1JT- 
I6I 



A 



SHCET ICVI3I0N STATUS 



PI 



-<5B 



-<I0B 



-<6B 



<" 



-<2B 



•[VISION lECOtO 



PE23000 
PE 30433 



OESCtlPTtON 



DWG. SIMILAR TO a 
CREATED BY USING 
MASTER FROM 5424 1800 



UH 



k. 



^ 



T-Ui. 



note: 

i. all ic packages have pin 7 connected to 
«nd and pin 14 connected to + 5v. 



A 



DELAY TIME FOR REFERENCE ONLY. 



I4 6>; 



IA>- 

I4A>- 



— T* 9CI 
"TVHUF 



J-S9C2 J-99C3 J-99C4 ti_ 

•'p.OIUF ^.OIUF ^p.OIUF 'T'G.BL 

— I 1 1 1 ±20% 



•-+5V 



99C5 
UF 



TP-Z 
Q 



O 
© 

CVJ 

(O 
B 




1 ///=& 



3 



o 
co 

CD 
O 

o 

H 



<| ICO 



REVISION «ECO»D 



SEE SHEET I 



B 




O 

g> 

CM 

lO 
B 



i 
-a 



H™ 



NOfi MAN DALE 
DIVISION 



SCHEMATIC DIAGRAM 
OFFSET 
TYPE AHEV 

I 



COOt IDINT 

19333 



c 



5424180 1 



<: ■••/<■ 



I 

I-* 

00 



SHEET IEVISION STATUS 



REVISION RKORD 



'fliO- 



DESCRIPTION 



--s-je 



»4B>J 



-■•Ml 
TVHUF 



-»»ea 



-TiOIUF 



-»»e» 

".01 UF 



■ •SC4 

".OIUF 



J-9SCJ _Lf»C« _L»9C7 -J-99CB J-99CS -L.99CI0 J-99CII 
TSftiUEt <t>nim I^.OIUF 'T-.OIUF -TV>IUF '"p.OIUF 'T»22UF 



".OIUF 



• +5V 



".OIUF 



TP-A 
O 



'*>- 



84 A>- 



A 



TP-B 
Q 



B 



NOTE 
I. 



A 
A 

A 



UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC PACKAGES HAVE PIN 7 
CONNECTED TO GND AND PIN 14 CONNECTED 
TO +5V 

ALL DIOOES, SHOTTKY BARRIER, S024I400. 

DIODE, SILICON, 92115023. 

CONNECTOR PINS 2A THRU TA ARE CONNECTED 
TO 6ND. 

JUMPER PLUG-DELAY TIME TO BE SELECTED PER 
ENGINEERING TEST PROCEDURE. 

MATCHED WITH AHPV PER ENGINEERING TEST 
PROCEDURE. 



o 

8 

X 

B 



-a 
o 

to 

CO 

I-* 
o 

© 




I 

O 



258> 



B 




REVISION RECORD 



-S230oo 



ji-72 



UNLESS OTHERWISE SPECIFIED 

ALL TRANSISTORS, SNPN , 2N3646. 50210310 

ALL DIODES, SILICON, 92115021 

ALL ZENER DIODE VOLTAGE TOLERANCE ARE ±9%, 

TRANSISTOR SPNP, 2N425B, 50211510. 

DIODE SILICON, 921 15023. 

DIODE SILICON, SCHOTTKY BARRIER, 50241400. 

DIODE GERMANIUM, 1 1801200. 

DELAY TAPS ARE EVERY 2.0 NS 1 .25NS. PROPER 
TAP IS SELECTED PER ENGINEERING TEST PROCEDURE. 
ALL 14 PIN IC PACKAGES HAVE PIN 7 CONNECTED 
TO GND AND PIN 14 CONNECTED TO +5V 

COMPONENT VALUE TO BE SELECTED PER 
ENGINEERING TEST PROCEDURE. 

MATCHED WITH AHNV PER ENGINEERING TEST PROCEDURE 

DELAY TIME FOR REFERENCE ONLY. 



.99CI 

•*22UF 

15 V 

110% 



.99C2-99CI0 
'.OIUF 



O 
CD 

to 

CD 
l-» 
O 

o 



fliWW 



NORMANDALE 
DIVISION 



SCHEMATIC DIAGRAM 
PHASE LOCK OSC 
TYPE AHPV 




O 
m 

CM 

in 
B 



~3 

O 

to 

CD 
O 

o 



+ SV 



'eV©- 



?«'<£> 



?.•©-<! 



♦ 8V 
06 







REVISION RECORD 










REV 


ECO 


DESCRIPTION 


DRFT 


DAT! 


ICHKO 


APP 


4 




SEE SHT 1 FOR REV 


1 1 



U-B2B 



SHI 
A4 



<D- 



«>E 



S0B>- 
29 B>^ 



a 

I40S 



U-C3D 



a 

208S 



TS 



OS 



I40S 



U I 



a 

I40S 







TP-U 
O 



SH 
83 



:©- 



1 

20BS 



U-B2A 



208S 3! 



B2CRI 
— W— 

A 




+ 5V 



B4R2 
IK 



U-84B 



?CS 
|C>S 



I64S 



+SV 



+ 5V 



I0R8 
5UI 



TP-X 
O 



0I2 



> 



£ 



TP-W 

•A" 



TP-V 



SH I 



Ka> SH 

Wfl4 



I0CR4 



I0CR2 



I0R2' 
47 



^1 I PT — 

A |' 4 o«4 A 

■i±i% 



IOC I 

-91- 

66CF 
±2% 



I0R6 
470 



-5V 



I0CR7 



I0CR8 



-&» 




I0CRI I0CR3 

""*~~r — 'a" 

A k A 



> 



tiocrs 
A 



U0R9 
P ICO 
[6.BIK 

A 



(OCRS . 



I0CR6 



ORI 



>K>R5 

;l 470 



:k>rio 

'562 

±1% 






NOHMANDMt 
DIVISION 



SCHEMATIC DIAGRAM 
PHASE LOCK OSC 
TYPE AHPV 



CODE IDENI 

19333 



DWG NO 

54245401 



<>* 



— <II6 

-<I0B 



L-<I5B 



o 
If) 

I 

If) 
B 



T 



//PD 



I 

OS 
CO 



SHEET NCMTYP) 
DRAWING ZONEITYP! 



B 



-4 
O 

en 

CO 

CO 
l-» 
o 
o 

td 



SHEET tEVIStON STATUS 




•[VISION RECCMD 



ft lift 



DfSCfifTlOK 



NOTES: 

I. ALL M PIN IC PACKAGES HAVE PIN T CONNECTED TO 
GND AND PIN 14 CONNECTED TO *BV. 

t. DELAY LINES CI AND 01 HAVE PINS T AND • 
CONNECTED TO 6ND. 



A 



DELAY TAPS ARE EVERY t.00 10.25 NS. DELAY 
TIME TO BE SELECTED PER ENGINEERING 
TEST PROCEDURE. 



54B>= 



IA> 
S«A> 



•99CI 



.OIUF 'T'^WUF 



-99C2 



-99C3 



•OIUF T^OIUF 



-99C4 



-99C5 ■ 
'•OIUF' 



■♦+SV 



■Jr99C7 -4r»9CS ;Ar99C»- ;i:S»CI0;ir! 

1\oiuf 'T'.oiuf 'T s *iof 'TVhuf 'T\ 



SSCIO^rSSCII 



TP-A 



I 



■99C6 

".OIUF 



-SGCtt 

*XUF 



TP-I 




£ 

CO 

to 

CM 

B 



ifc- 






B 



o 
o> 

CO 

>->■ 
o 
o 

H 



SPARE SATES 



f 13 140 

I I U-B3 ° 



fit IT2H ^- nj I72H 
| 1 D-»K J t 1 U-A3D 



D 



146 
U-A2A 



RELAY J NO. 

CONTACTS 1 , . 
IN.C 



RELAY POLE 



RELAY COIL' 



{: 



GROUND 



► 5V 



{ 



MB 
108 



IA 

I4A 



u 



3 

r 



146 
U-AZB 



u 



tl 



I3CRI 



SHCCT RCVISION STATUS 



13 



146 
U-A2F 



I 

146 

U-A2C 



»J_ 



* + BV 



JLt I4CI in 99CI-99C2 
T» 6rfUF T^ttl* 



J. 55V 



Tp-Z 



/•p.0 



=1 



CeFEREKtCE D»*WING5 



COMPONENT ASSY. 54250900 '„, 



CO^KJNtNTS. IxClfl A* NOUD 




REVISION HECOItO 



RELEASED 



/jj. W-72 



yti 



& 



NOTES! 

I. UNLESS OTHERWISE SPECIFIED! 

ALL 14 PIN IC PACKAGES HAVE PINT 
CONNECTED TO 6ND AND PIN 14 CONNECTED 
TO +5V. 

DIODE, SILICON 92115023 

RELAY, FIND NO. 7, P.N.94366I0O. 






BR3B8 



V. WILSON 



~7 



7/27/Ti 



SCHEMATIC DIAGRAM 
POWER INTERRUPT 
TYPE 3JCV 



CODt iWM 

19333 



pPAWIHCi NUmBU I d) 



54251000 3 



SCALE 2/1 



VU 



i SKltl I O' 2 



o 
o 
o 
in 

CM 

to 
B 



o-c 



-J 

o 

CT> 
DO 
CD 
l-» 
O 

o 



B 



I 

OS 

CJl 



SB>- 



7B>- 
6A>- 



9A>- 
9B>- 



SA>- 
SB>- 



3A>- 
28>- 



I2A>- 



IIA>- 



a 

140 
U-B3A 



a 

140 
U-B3B 



^6_ 



a 

140 
U-B3C 



IT2H 
U-A3A 



ii. 



I 
I72H 
U-A3B 



iA. 



I 
146 
U-A2D 



146 
U-A2E 



10 



I 



REVISION RECORD 


RIV 


rco 


| nf.c*'» T -:s 


1 ecu 


Cati IcHrn 


am 


A 


^^^l SEE SHEET 1 FCft REV | __ 







<7A 



-<6B 



-<I0A 



-<4A 



<« 



-<ISA 



-<IZB 



L_ 



NOH WAN PALE 
DIVtMON 



SCHEMATIC DIAGRAM 

TYPE 3JCV 
- j 



19333 



c 



54251000 



tfc> 



SMUT ICVISION STATUS 



REVISION RECORD 



OESCSIPTIOH 



05 



note: 
t unless otherwise specified: 



A 



ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO GNO 
ANO PIN 14 CONNECTED TO +SV. 

DELAY TIME FOR REFERENCE ONLY. 



34B>- 



,A>- 
34A>- 



B 



IB>- 



iL»»ci J_ 
TSSf T 



Wgg-m» 



T20V 
±20% 



TP-A TP-Z 



I 



i 



sees 

iOIUF 



O 
lO 

m 

B 



-a 
o 

OS 

to 

o 
o 

H 



SCHEMATIC DIAGRAM 
DEVICE CLOCK 8 FAULT GATING 
TYPE 3JLV 




tVPD-E 



-J 

o 
a> 
to 

CO 
l-» 
O 
O 

H 



mmm ^ 



B 



i 

OS 
~3 



I6B>4 



32B> 



30B> 
SOA> 



71 ICO 



revision mco»g 

DISC«!PTION 



SEE SHT I FOR REV 




fTZT 

hOKMAKDALE I 
DIVISION | 



SCHEMATIC DIAGRAM 
TYPE 3JLV 
I 



COM tCINI 

19333 



54254200 



o 
o 

in 

CM 

W 
B 



I 

t-l 

00 



B 



o 

05 A 
tO M 

CD 

o 
o 



W 



10* > P , 1 ^ RESETS POR 



24A>- 



2TB>- 



24B>- 
2SA>- 



I7A>- 
I7B>- 



22B>- 



I2A>- 



IIA>- 



I4A> 



ISA> 



29B>- 



28B>- 



♦SV +5V 



I 04RI > 04R2 

I S.9K $ IK 



PEV RESET + POR 



M- GK 



fc- 164S 

U-D4A 
GK % 



\s_ 



ii. 



TleJ ; 

2N 



J^ 



141 
C3A 



I 

146 

U-B4F 



iJ2_ 



I 

146 

U-B4B 



!*«_ 



I 

146 
U-B40 



^2_ 



i 

146 
U-B4E 



MO 



a 

140 
U-PSC 



140 

U-03P 



iJi 



I 

146 
U-B4A 



a 

140 
U-D3A 



iJ_ 



• 
140 M- 



KEVISlON RECORD 



LtSCHPTlOM 



SEE SH I FOR REV 



T<K» 



-<26A 



<27» 



-<258 
-<26B 



-<2SA 



-<I2B 



-<IIB 



-<I4B 



-<I3B 



-<29A 



-<28A 



t 



A— — J 

NOflMAMDAU I 



SCHEMATIC DIAGRAM 

TYPE 3JLV 

r _ 



COM IMNT 

19333 



0W& NO 

54254200 



o 
o> 

CO 

CD 
l-i 
O 

o 

H 



SHEET REVISION SIA1US 



REVISION HECOItO 



Oft 



2 51 



SPARE GATES 



note: 

i. unless otherwise specified i 

all 14 pin ic's have pin 7 connected to gnd 
and pin 14 connected to »5v. 



A 



ALL DIODES , GERMANIUM, I I80I2OO . 
DELAY TIME FOR REF ONLY. 




-ifc 



, JOfc 



I 

140 

U-A2C 



I 140 U 



B 



§ 
S 

B 



34 B>- 



J.99CI-99CI4 -LSfet 



T 



99CI-99CI4 -Jtl?|'5» 
01 UF 'T V S5V 

-L 120% 



IA>J 
34A>J 



TP-A TP-Z 

J_I 



I 

CD 




tAPO-E 



I 



-J 

o 



REVISION KECOBD 



REV ECO 



ECO T 



DISCPIfUCN 



SEE SHEET I FOR REV 



I ffl DATE \cnt-, Aft 



-> 



o 

CO 
CD 
l-» 
O 
O 



IS8>T- 
I4A> 



_!*£> 



ee> 

II A>- 



SB> 



7A> 



6A> 



17 B> 



5A> 



10 B> 
12 A > 

33B>- 



_5Ji 



i 

146 

U-A4C 



-iXs 



146 
U-A40 



DEVICE RESET + POR 



JlfcJ 146 
U-A4F 



DEVICE RESET ♦ POR 



4 



a 

140 
U-A3D 



iLL 



Z£[T 



a 

140 
U-A3B 



S« 1 



-Lb, 



I72M 
U-DIA 



I 

146 

U-A4E 



-JO. 



B3RI 
2.2 K 



_a. 



Jib 



s 

CD 

I75H 
>C 
U-B3B 



8 
140 ll5_ 

U-A3A 



Jih a 

I72H 
' - jat U-B2C 



l»N ' 72H 

^£4 U-B2D 



I 

146 

U-C4C 



:£_ 



WRITE W 



r< l6B 



146 ii- 
U-C4B 



-<I6A 



Ah 



■ifc u-i 



a 

I72H 
U-B2B 



J_fcJ 5~~ 

I72H 
U-B2A 



JJh 



»N 



I 

146 

U-A4B 



i^jvf 



-LCl 



— ■ r~ 

2 fsl 141 

lib g-B4A 



I 
146 

U-A4A 



^_ 



-3L 



s 

CD 

>e ,75H 

U-B3A ^ 



J2H 



140 
U-A2D 



_LCsT 

_2ii Ha 



AICI 



MIRI 
! 25.9 K 



J 



- a - 

140 
U-A2A 



S5_ 



S 

140 
U-A2B 



iS_ 



IJT. 
161 



jc a 

I72H 
_4fc, u-DIB 



146 i8_ 
U-C4D 



8.0mS 



-<8» 



^•A 



DIAGNOSTIC MODE 



RESET OFFSET " 



OFFSET START 



-<9B 
-<ISA 

-@shs 

-<I0A 
-<6B 



OFFSET REV 



^4B 



OFFSET ACTIVE 



-<4A 



OFFSET FWd" 



-<s. 



OFFSET ACTIVE 



-<K» 



-<29B 



-<S3A 



-<3A 



- H 

NORf.'.ANDALE I 
DIVISION | 



SCHEMATIC DIAGRAM 

TYPE 3JMV 
1 



coca i«kt 
19333 



c 



54254600 



~3 
O 

to 

CO 

o 
o 

H 



4* 

-CI 




I 

-J 
to 



[It '«° 

t lU-AIA 



JMIIT BfVISlON S1ATUS 



rTHi 

l_5fc H-2H — 

T lu-cia 



CEVISIOH PtCOliD 



RELEASED 



C> 



I ,. I* 
PHu-A 



NOTE 



140 

-ASA 



j- ^ U-A3D 



riot '™ h 

t~ 1u-cic 



A 



UNLESS OTHERWISE SPECIFIED : 

ALL 14 PIN IC'S HAVE PIN 7 CONNECTED 

TO CNO AND PIN 14 TO +SV 

ALL 16 PIN IC'S HAVE PIN 8 CONNECTED 

TO BND ANO PIN 16 TO +5V. 

DELAY TIME FOR REFERENCE ONLY. 



ft 



172 H 
•CID 



B 



I0£, 



TK->C 



jab 



CD 



BU-MB iA 



S4B> 



PI 



S4A>J- 



+]_99CI 

'T>6.81 

3»V 

1 120% 

TP-A-i 

? Tp-z 



99 CI 

8UF 
3»V 

±20% 



L4 



iPjv_ 

||15.I64H 



— 1^. GKU-Cffi ^g. 



-**SV 



_1_99C2 -99CI4 
~>-.OIUF 



8 

m 
m 

CM 
B° 



-3 
o 

OS 

to 

CD 

© 
O 




APO-E 



-J 
o 
en 
to 

en 

H* 
O 

o 
M 



B 



i 

CO 



+ 5V 



138 > 

SB >- 
I4A >- 



PI 



REVISION RECORD 



/l ICO 



DESCRIPTION 



SEE SHEET I FOR REV 



8A>- 
ISA >- 



5B>- 
7A>- 
3A>- 



IOA>- 



I3A>- 



I2B>- 



4B>- 
4A>- 



SB>- 



25A>- 
248 >- 
24A>- 
238 >- 



27A>- 
268 >- 



28A>- 



JB3RI <B3R2 <B3R3 
?3.9K ?3.9K ?3.9K 



75" 



• B3R4 

3.9K 



606 KC 



4^ 



INDEX 



,!2h 



I 
140 



+ 5 V Lgjsj \ 



84RI 
3.9K 



its 



140 
U-B4A 



a 

140 
U-B4B 



~h-** 



SECT CNT 2 



a 

140 
U-B4D 






6CNTR 
182 
U-B3 



^ C 



— fc R 



SECT CNT 8 



a 

140 
U-A3B 



\§_ 



♦ 5V 



SECTOR MARK 



A4RI 
I K 



E J%U-A2A ^1 



a 

140 
U-AlO 



JPJ* 



JO* 



I-.I75H 

wJ 

>C 

VJ-AZB 



" .6 SECTOR PULSE 

140 > f 

U-AIB 



<*)'■ 



-(T) SH 3 
— ^i) SH3 



IN 



C S D I75H 
R5-A4Alb.6_ 



a 

I 40 
U-A3C 



COUNT SECTOR 



143 
U-CSB 



a 

140 
U-D4A 



v3_ 



a 

140 
U-D4B 



-<9A 
<I4B 



-<7B 



<9B 



-<I0B 



-<6B 



<6A 



-<2SB 



-<27B 



■<26A 



SJKVANi Alt 

Division 



SCHEMATIC DIAGRAM 

TYPE 3J.NV 
, 



COCK I01NI 

19333 



c 



O 

o 
o 

m 
m 

CVJ 

lO 
B 



5425500 

SMUT 2 I _ 



I 

-J 
i4i- 



-4 

O 
Oi 
CO 
CD 
I-* 

o 
o 

H 




-a 

o 
a> 
to 

CD 
l-» 
O 

o 
H 



1 2f 141 
I 13s U-B4A 



SHEET REVISION STATUS 



SPARES 



REVISION RECOtD 



DESCRIPTION 



RELEASED 



ab 




NOTES: 

I. UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC PACKAGES HAVE PIN 7 CONNECTED 
TO GND AND PIN 14 CONNECTED TO + 8V. 
ALL 16 PINIC PACKAGES HAVE PIN 8 CONMECTED 
TO GND AND PIN 16 CONNECTED TO *8V. 

£&DELAY TIME FOR REFERENCE ONLY. 



34 ey. 



B 



I 99CMJ9M2 J 99CI3 
Z±r .OIIIF "ir6.eOF 

4r ■- 180% 



-*+5V 



8 

i 

B° 



ia>+- 

34A)4" 



TP-A 



TP-Z 



h^ 



ai 



REfCCENCE drawings 



COMPONENT ASSY. S4Z55300 



roam w% 



:*-in's. i»cm as Noiio 




NORMANQAU 
| DIVISION 



2Ui 



•>■ f;,.~ u 



SCHEMATIC DIAGRAM 
DIALOG 
TYPE 3JPV 



CObt ICXNT 

19333 



54255400 

I w 4 



H* 



-J 

03 



-a 

en A 

to 

CD 



IIA> 



PI B -RESERVED 



6B 

5A! 



B-DEV ID 



4A>j 
SB* 



7B> 
6A> 



3A> 
4B>f 



3B> 
2A> 



2B> 



288> 



2IB> 
I7A> 



I5B> 



+5V 



I A4R 
1 wv 



A4RI 

■wv- 

3.9K 



LP I 



LP 2 



B-DEV ID 2 



B-DEV ID I 



B-DEV ID 



LPS 



LP IN 



B CLEAR 



JO 



00 

502 



4_b] U-A4 



iA 



149 H 
U-A3D 



■I 
I49H 

U-A3C 



■I 
I49H 

U-A3B 



I49H 
U-A3A 



-Z±> 



_lijl 
140 
U-D3A 



a 

147 



U-A2 



ii. 



10 



I72H |i£- 
U-02C 



REVISION RECORD 



OfSCHirncm 



SEE SHEET I FOR REV 



B4RI 
3.9K 



C2RI 
IK 



f75H 



jjfR U-C2A 



i§_ 



a 

141 



-Hi 



FCS 



t r 

csr7 



-)h 



10 PF 
±IPF 






I TL 
I9S 



3hfR U-C3A t H 



100 N SEC ^ 



S 

CD 

>( J7SHK6_ 



I KfR U-C4A 



B PARITY ERROR PI 



T<i" 



PARITY EVEN 



<MB 
-(e) SH4 



-<I4A 



-Ek.4. 

(a)shj 



B SEL S RES PI 



<3IB 
-(b) SH3 



-0SH4 



klOA 



-(o)sH4 



O 

o 

H 






)•'■■■: m\ 



NORMANDAIE 
DIVISION 



SCHEMATIC DIAGRAM 

TYPE 3JPV 
1 



CODE I DENT 

19333 



c 



OWG NO 

54255400 



-J 

o 

co 

o 
o 

W 



-> 



B 



♦ 5V 



2BA> 
SH2$T 

shz(b 



pl B RESERVED 



ESRI 
5.9K 



30 B> 
S0A> 



29B> 
29A> 



32B> 



23B>- 

22A>" 
22B> 

21 A > 
26A> 
26B> 
25 A > 
2SB> 



27B> 



FCN 



FCN 2 



FCN 3 



FCN 4 



OPERATIONAL 



READY 



PARITY EVEN 



a 

HI 
U-E3B 



iJ_ 



a 

140 
U-E2A 



^1. 



_** 



a 

172 H 

U-E4B 



a 

172 H 
U-E4A 



J2* 



I 
140 
U-E2D 



04M 
IK 



-in 



_5fi 



J9h 



Jit, 



I 

147 



lib u-04 



J°h 



I 
140 

U-03C 



13 



a 

141 
U-E3A 



a 

141 
U-E3C 



*JL 



a 

140 
U-030 



\1L 



JOtJ 



a 

I72H 
U-E4C 



I 

140 

U-E2B 



Jlfc 
I2N 



a 

172 H 
U-E4D 



7i ico r 



REVISION RECORD 



SliE SHEET I FOR REV 



10 



a 

140 
U-E2C 




I72H [ 
I U-D2D 



B GATED FCS 



<23A 



B GATED FCS 



B SEL a RES 



B-FCS 



B CLR INT 



<24B 



<SIA 



<33A 



<32A 



<33B 



OPERATIONAL 



OPERATIONAL 



<24A 



-k 



27A 






o 

m 

m 

B 



*> 



-a 



NOHMA\r-U 
DIVISION 



SCHEMATIC DIAGRAM 
TYPE 3JPV 



COM IDfNt 

19333 



DWG NO 

54255400 



t: 



►£> 



-J 



REVISION RECCO 



&ESCHMION 



SEE SHEET I FOR REV 



— £> 



-a 

o 

to 

CD 

o 
o 

td 



I7B>- 



B REQ STATUS 



SH2^- 



I6B> 



PI B GATED FCS 



SH2^- 



. H A RESERVED 
8A> 1 — 



my 



B CLEAR 



12 A > 



I 

| UNIT READY 



IOB>- 



B CLEAR INT 



SHZ <E>Fr 



9A>- 



B RESERVED 



TZi 



a 

140 



C3C2 



L±ipf 



Jr 



C3R2 
20K 

±1% 



.1 JV 
195 
* "2tJR~ U-C3B 



J2. 



A 



_2ii 



a 

172 H 
U-D2A 



B REQ STAT ACKHOW W 



IT2H ^S_ 
U-02B 



a 

140 
U-B5B 






140 
U-B3C 



-tb 141 



SN 0-B4B 



a 

140 
U-BSA 



v» 



ft 



1 a 



i 

140 

U-BSD 



IQK CSA 



!3NfRU-C4B 



SJ8_ 



±*» 



_Lb| 



>e ITSH 
RU-B2A 



S 
CD 

*RU-B2B 



:-i f, if)(> i'.w.V 



NORMANDALE 
DIVISION 



B RELEASED 



TtfAR 



ATTENTION 



<I6A 



<.»• 



<I5A 



<7A 



<I3A 



SCHEMATIC DIAGRAM 
TYPE 3JPV 

I 



COM ItMNT 

19333 



54255400 



»»m 4 OF 4 



SHEET REVISION STATUS 



-J 

o 

O) 
CO 

CD 

O 

o 



REVISION RECORD 



PI SCRIPT tON 



->, 



UNLESS OTHERWISE SPECIFIED: 

ALL 14 PIN IC'S HAVE PN 7 CONNECTER TO GNO 
AND PIN 14 CONNECTED TO +SV. 




B 



S4B>5}- 



34A>+- 
IA>-J- 



.S9CI 
• 6.8UF 
35V 



1 
1 



99CZ-S9C* 
OIUF 
2SV 



TP-A TP-Z 



"I 



o 
o 

00 

m 
to 

CM 

m 

B 



i 
-J 

CD 



REFERENCE DRAWINGS 



COMP ASSY! 54255700 



(QwPOMslS EXCIPI AS NOTED 




f3»w 



v/K-s. ./7 



7T7ZU* 



\kflj-; 



17. 



■■/(■■ v 



SCHEMATIC DIAGRAM 
MISCELLANEOUS TYPE 3J0V 



CODt IDINI 

19333 



C 



54255800 



CD 

2 



->PD-E 



I 

l-» 

03 
O 



-> 



3 A 

Oi 
N> 
CD 
l-» 
O 

o 



«*>i 



7A> 



4A>- 



2IA>- 
16A>- 



zt»y- 

22B>- 
22A>- 



I0A>- 
98>- 



I1A>- 
I0B>- 



25B>- 
24B>- 



25A>- 



I7A>- 
I6B>- 



I 

146 

U-A4E 



5J9_ 



146 
U-A4F 



iJ2_ 



♦5V +5V 



4C4RI >C4R2 
i J.9K S 3.9K 



146 

U-A4B 



I 

146 

U-A4A 



^2_ 



I 

I72H 
U-C4B 



iJL. 



I72H 
U-C40 



iJJ IE. 



146 
U-D4A 



2 10. 



+ 5V *»V 



j-H 



I72H 
U-C4C 



^S_ 



I72H 
U-B4B 



♦5V *SV 

I4R3 iB 
L9K JS.9K 



B4R3 *B4R4 -i 

S.r- *- ••• - 



I" 



146 
U-A4D 



I 
I72H 
U-B4A 



J2J5 I 



u & 



i 

146 
U-D4C 



^S_ 



♦SV *5V 



C4R3 JC4R4 
3.9K > 3.9K 



146 pi2 UCl 

UD4F 



I 

146 

U-D4E 



ja a 



146 



140 
U-D3A 



-*b 



_Lb| » 

I72H 
U-C4A 



NOHMANDALt 
DIVISION 



REVISION RECORD 



DISCIIPTION 



SEE SH I FOR REV 



chkoI Arr 



Jf-<7e 



■<68 



<3B 



<»• 



<B» 



■<■• 
-<2M 



-<26B 



-<rra 



SCHEMATIC DIAGRAM 

MISCELLANEOUS TYPE 3JQV 
j 



CODl IWNT 

19333 



54255800 



-a 

o 

Oi 
DO 

CO 

l-» 
O 

o 



B 



33A>- 



SB>- 



3A>- 



2A>- 

I2A>- 
32A>- 



I3B>- 
29A>- 
29B>- 
2BA>- 
30A>- 
3IB>- 
32B>- 



28B>- 
278>- 
26A>- 
SOB>- 



I5A>- 

I4B>- 



■+55 

>A3RI 



5 IK 



I 

146 

U-A4C 



Sj_ 



_HSl 



_LJs 



R U-A3A 



J° IV 



I3JV 



» ,7« 

R U-A3B 



\L 



i 

145 
U-83B 



\«_ 



I 

145 

U-B3A 



i£_ 



"Lus, 

»2JS 



T3IS 



JOJS. 



_LLCj 



^12Ji 

Ti3is 



147 
U-E4A 



12 IS 



J3JS 



I 

140 

U-030 



145 
U-E3A 



isj_ 



a 

140 
U-D3B 



\6 rOrs 



J^ 



I 

140 

U-D3C 



tC3fM 
5 5.9K 



-"> „., 



I 

146 

U-04B 



12 rs 



12L 



a 

I72H 
U-B4D 



jlON 

It, 



a 

I72H 
U-B4C 



£ 



REVISION RECOUD 



DESCRIPTION 



SKE 5H I FOR REV 



140 
U-C3C 




5. 



I 

140 

U-C38 



~<|2B 



— <I4A 



o 
o 

oo 
m 
m 

$ 
m 
B 



I 

(-» 
CO 



:7T 



N0HMANDALE 



SCHEMATIC DIAGRAM 
! MISCELLANEOUS TYPE 3JQV 



T 



CODt U'lNl 

19333 



54255800 



I 

00 

to 



SHttT HVISION STATUS 



SPARE GATES 



«EVISION R£CO»D 



DESCRIPTION 



*fs 


■T — 

140 

U-D4B 


"- 


Sh 


146 
U-AIC 




1 h 


I72H 
U-BIB 


, fr* 


rl> 


f h 


»r\ 












'9^ 








•?hi 














lih 


r 









note : 
i. unless otherwise specified ! 



A 



ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO GND 
AND PIN 14 CONNECTED TO +SV. 

DELAY TIME FOR REF ONLT . 



B 



O 

8 

m 

si- 
to 

B 



S4B>- 



T 

T 



99C1-99CIS 
.01 UF 



X 



t99CI4 

T6.BUF 
3S V 
•=■ ±20% 



IA> 
S4A>- 



-3 

o 

N> 

CD 

O 
O 

W 



SCHEMATIC DIAGRAM 

SERIALIZER / DESERIALIZER 

TYPE 3JRV 




1 VAVB-t. 



-a 

o 

05 
CO 
CD 
h-» 
O 
O 

H 



B 



I 

00 
00 



22 A> 



32B> 



BEVI5ION (ECOBD 



71 ICO 

~b^ 



DESCRIPTION 



SEE SHEET 1 FOR REV 




NOHMANDALE 
DIVISION 



SCHEMATIC DIAGRAM 

TYPE 3JRV 
1 



:om imni 

19333 



c 



54256200 



I 

M 

00 



B 



-J 
o 
o> 
to 

CD 

o 
o 

M 









ff -'ISION RECORD 










U V | 


ceo 


ASCRIPTION 


DBfT 


D*K 


CHKO 


Atr 


*u^ 


SEE 


SHEET 1 FOR REV 












•xr^i*\. i«rt- 



NORMA NOA.Lt 
DIVISION 



SCHEMATIC DIAGRAM 
TYPE 3JRV 



CODt IDENT 

19333 



c 



OWC NO 

54256200 



-J 
o 

03 
CO 
CO 
H* 

o 
o 

W 



SPARE SATE 



C ,73h **- a 

t |U-E4c| _{^— 



a 

I73H 
U-E40 



SHEET REVISION STATUS 



34 B > 



"B> 



B 



t*> 

2A> 

I0A-25A > 
34A>- 




•SV 



99C3-99C9 
.OIUF 
-30% 



REVISION RECORD 



RELEASED 



DATE C*«D AEP 



note: 




•sv 



A 



UNLESS OTHERWISE SPECIFIED : 

ALL TRANSISTORS, SNPN , 2N3646, 30210310. 
ALL DIODES, GEMANIUM . II8OI200 
ALL 14 PIN IC'S HAVE PIN 7 CONNECTED TO 
6ND AND PIN 14 TO + SV. 

IC TYPE I(i2 HAS PIN 13 TO -SV. 



, 98C2-98C9 
. .OIUF 
-30% 



♦ 5V 

A4RI i 
6.04K J 




♦ SV 

1. 








4N 


r>oo 

1326 
J U-A4 


10 




1 


S 


(+0.TV TYP) / 


I 






A4CI 
v .IUF 


( 


T 






A4R2 i 
LOOK > 




1* 

-5V 







@ SH 2,3,«,5 



8 
$ 

m 

CM 

W 

B 



TP-A 
Q 



TP-Z 

4 



t^ 



00 



REFIRENCt DRAWINGS 



COMP ASSY! S42S6500 



COMPONENTS. ijrCECI . 



IOIIIIANCI 



_*!.»% 



WiPlf 



MORMANOALE 
■ DIVISION 



'""SCHEMATIC DIAGRAM 
RECE IVER/ TRANSMITTER 



OHMS t /4 W 




\\fb-C 



I 



03 
05 



-a 

o 

to 

CO 
H* 
O 
O 

w 




_> 



-J 
o 
en 
to 

CO 

o 
o 



rf^ 



00 




I 
l-» 

00 
00 



-J 
o 
en 
to 

CD 
K-* 

o 
o 

W 




-J 

© 

CD 

to 

CD 
O 

o 
W 



27A > 



33 A > 



♦ 5V 




REVISION RECOBD 



DESCRIPTION 



SEE SHEET I FOR REV 



PI 



T<"» 



<Z6B 



<21 



<«• 



B 



O 

o 

CO 

18 

1? 



I 

CO 

CD> 



ITT 



N0hV£.*i>4lC 
DIVISION 



j SCHEMATIC DIAGRAM 
"J TYPE' 3JSV 



CODl IMNI 

19333 



c 



DWG NO 

54256600 



SHttl S 



E 



3 



SMCIT tlvtSION STAIUS 



I 

CD 
O 



fezswo 



MVISION ttcono 

DISCRIPTION 



RELEASED 



M*V 



«•>- 



140 > 



••>- 



U-ASS 
ITtH 



T3 



<»• 



NOTCt; 

I* UNLESS OTHERWISE SPECIFIED; 
ALL IS FIN XC'S HAVE PIN 



A 



CONNECTED 

TO AROUND AND PIN If CONNECTED TO + 3V. 
ALL 14 PIN XC'S HAVE PIN 7 CONNECTED 
TO AROUND AND PIN 14 CONNECTED TO + SV. 

XC'S U-CI.U-DI ANO U-CI HAVE PIN 9 
CONNECTED TO +9V ANO PIN 12 CONNECTEO 
TO (ROUND. 



<5A 



MR> 



PI 



B 



IA> 
S4A> 



± 



TP-A 



-» + 9V 



••CI-SSCI4 

•mup 



8 
8 

CM 

m 

B 



TP-X 

O 



o 
o> 

tO 
CD 
>-* 
O 
O 

ft 



IfEWxCi MAWINGS 



COMPOKE»T ASSY 34258800 






NORMANDALC 
DiVIHON 



FitJT 



COt^O***-!. txClPT AS NOTtO 



TsV 



OHMS 



WIS 



'«» , W..' *-'-/& 



«"' ft I iv' Ar»^. 



^ 



>X 



3 



SCHEMATIC DIAGRAM 

DIFFERENCE ADDER 

TYPE 2JYV 



COM lOCNl 

19333 



C 



DRawimC ••-•■■til 

54259000 



HPO 



^ 



t_ 



C4RI 

— vw- 

IK 



U-03C 



»*> 



PI 



.Tt>- 



tlA>- 



•TA>- 
19* >- 



••■>- 



"•>- 



S*A> 



SOA>- 



»••>- 



1 

I4S 



+ 8V 



: osri 

S.»K 



u-osa 



U-C3A 



'-C I46 



140 > 



4^3 



JMf__ 

l-*H 

I, 



co - 



co 



ii. 



Is, 



<>T 



I 



U-D4 



IJO 



128 



64 



■NE5 



14 



is, 



q>T 

16 



iiaQ 



_j 



+*■ 



±£h 



Ls. 



!*« 



L 
i 



<»T 



I — C*> K" 



r-0 



SHI 
C4 



SHS 
C4 



p©S s 



U-E3C 



.4. DS_0«' 

— ©S 1 



■©a 1 

-OS 1 

-0.4" 



■© 



SHS 
A4 



3 



T 



U-DSA 



146 > 



U-CSB 



i46 y 



U-DSC 



U-OSF 



46 >S- 



w-ese 



1 

146 



146 > 



1 
146 



>^ 



U-E30 



1 
146 




••VISION DECOID 



-© 



SHS 
CS 



-0cT 



-0 



SHS 
CS 



-®S' 



■0 



SHS 
63 



■OS' 



"0 "* 



!IKE SHEET I FOR REV 



SHEET NO.(TYP) 
DRAWING ZONE CTYP) 



-^<»A 



<I7R 



-<*5R 



-< ISA 



-<*6A 



-<S2t 
<30B 
<33A 
■<»IA 



SCHEMATIC DIAGRAM 

TYPE 2JYV 

. j 



COM I Of Mr 

19333 



JZE 



DWG HO 

54259000 



SM(I Z 



5 

1^1 



I 
CD 

to 



-J 

o 

en 

CO 

»-* 
o 
o 

W 




-J 
o 

Oi 
CO 

CO 

l-» 
o 
o 

H 



B 



MVISIOH «teo»p 
OtSCtlFNON 



SEE SHEET I FOR REV 



Hz 



U-ASO 




8 

o 

CM 

s 

S 



CO 
CO 



MWr.wi 



NORMANPALE 
DtVIHON 



SCHEMATIC DIAGRAM 
TYPE 2JYV 

i 1 



COM tHNT 

19333 



DWG MO 

54259000 



i; 



smir hvisjon status 



REVISION RECORD 



I 

CD 



RELEASED 



;-!.; 



note: 
i. unless otherwise specified! 

all 14 pin ic's have pin 7 connected to 6nd 
and pin 14 connected to +sv. 

all transistors snpn 2n3569 pn 50210811 



B 



"4«>— r- 



8 

8 

<*■ 

m 

B 



• ♦SV 



'*>• 



MA>- 



TP-A 



-J 
O 

as 

CO 
CD 
l-» 
O 

o 

*1 



JyiiiiiiinTPffl D,V ' I, ° ,, 



SCHEMATIC DIAGRAM 
LAMP a RELAY DRIVER 
TYPE 3PBV 




-J 
o 

to 

CD 
H» 
O 
O 

"3 



B 



t*>t- 



3»X 



8A>4 

8B>4 



4A>|- 



4B>4 



■'A>4 



IIB>|- 
108)4- 



»»>f 



«B>4 



l9A>i 



I3B>J 



♦ 9V 

Ja3RI 
SS.9K 

J 1 



I73H- 



,6 




♦9V 

Ia3R3 

S3.9K 

i — sm 



a 

I79H- 
U-A30 



£A3R4 
?3.9K 



a 

I73H- 
U-A3C 



+5V 



VB3R1 
?3^K 



a 

I73H- 
U-B3A 



kB3R2 



a 

I73H- 
U-B3B 



,6 



♦9V 



B3RJ 
3.BK 



a 

I73H 
U-B3C 



♦3V 



B3R4 
3.9K 



a 

I73H- 
U-B3D 



fcA3RS 
F390 



|ss jar 



♦5V 



A3H7 
390 



+5V 



JA3R8 
5390 



fcB3R9 
>390 



B3R« 
390 



♦ 8V 



(B3R7 
?390 



♦ SV 



fcB3R8 
(390 



3 



03 



09 



07 



08 



T 
T 



401 
.01 UF 



T 
I 



3CI 
.01 OF 



_LlCI 
■^.01 



UF 



.2CI 
.01 UF 



T 
T 



6CI 
.01 UF 



• 9CI 

• .01 UF 



.7CI 

> .01 UF 



J-BCI 
<T>.0l 



Fl 



<7A 



<7B 



<6B 



<6A 



<9B 



<9A 



<8A 



<8B 



•EVISION RECORD 



SEE SHT I FOR REV 



s 

B 



i 

CO 



T 




SCHEMATIC DIAGRAM 

LAMP 8 RELAY DRIVER 

TYPE 3PBV 

I 



COM lOCNt 

19333 



DWC NO 

54120601 



4 



3 



I 

CO 
05 



*20V 



SHEET IIVISION STATUS 



REVISION BECOBD 
OESCmfTION 



RELEASED 



TYPE WAS IQZV-ASSY 
WAS S4 1 3 9300 -PIN I7A 
ADDED AS INPUT TO 
U-C4A 



DATE CHKO 



<,> /¥■ 



31 A> 



B 



~3 
O 
OS 

to 

CD 
O 

o 
W 



32A>£ 



34B>^- 




note: 

unless otherwise specified: 
all transistors, spnp,2n4258,502ii5i0. 
all diodes, silicon, 92115021. 

/zXTRANSISTOR. SNPN.2N3646, 50210310. 

/^TRANSISTOR, SPNP, 2N4250, 502II4II. 

/^TRANSISTOR, SNPN.2N3565, 50210710. 

5. ALL INTEGRATED CIRCUIT PACKAGES HAVE 
7 CONNECTED TO GND AND PIN 14 
CONNECTED TO +5 V. 

/*\ RESISTORS I3RI AND 7RI TO BE SELECTED IN 
PRODUCTION PER RECOMMENOED ENGINEERING 
TEST PROCEDURE FROM A VALUE RANGE OF 
A lOOO TO 6.8IK tl%. 

/7\ OELAY TIME FOR REFERENCE ONLY. 

v ►+20V 



O 

o 

jo 

m 
B 



99CI 99C2 99C3 99C4 99C5 99C6 99C7 I 99C8 I 99 
.OIUF | .OIUF 1 .OIUF 1 .QIUF | .OIUF I .OIUF I .OIUF I .OIUF+ 6. 
-30%^p-30% ^p-30% ^p-30% ^p-30%^p-30% q^-30% ?p-30%?k ±< 



► + SV 

99C9 

8UF 

20% 

33 V 



i-ir-V 




SCHEMATIC DIAGRAM 
VOLTAGE FAULT DETECT a 
ACCESS CONTROL 
TYPE AQZV 



-J 
o 

05 
M 

CO 

o 
o 

H 



i 

CO 
-3 



<2!!B 



<25 A 




REVISION RECORD 



DEScmrnoN 



SEE SHT I FOR REV 



• U-CIA 



CI 141 



-a 



U-AIA 



£ 



172 H 3 



4 


U-AIB 

1 
IT2H 3 



.!i;i*;a<Mj sch|mat!C ...diagram 



'AGE FAULT DETECT tt 
- CONTR 

AQZV 



ACCESS .CPNTROL 



CODE I DENT 

19333 



C 



54I39400 



CD. 

3 



hts. 



CD 
00 



SHEET REVISION STATUS 



REVISION RECORD 



DESCRIPTION 



'1-22.-7/ 



note: 
i. unless otherwise specified: 

all transistors, spnp.2n42s8.502ii5i0. 
all diodes. silicon, 92115021. 

/"^t ransistor. snpn.2n3646, 50210310. 

/yvtransistor ■ spnp. 2n49i6 ■ s02ii6i2 matched pair. 

/^transistor, array, rca ca3045. 

5. all integrated circuit packages have 
pin 7 connected to gnd and pin 14 
connected to +sv, except ca3045. 



B 



o 
to 

CD 

o 
o 

H 




6\ RESISTORS I3RI AND 7RI TO BE SELECTED IN 
PRODUCTION PER RECOMMENDED ENGINEERING 
TEST PROCEDURE FROM A VALUE RANGE OF 

/\ DELAY TIME FOR REFERENCE ONLY. 
TeX TRANSISTOR, SPNP, 2N49I6, 502II6IO. 



CJ 
O 

to 

if) 

B 



348>*i- 



99CI 
.01 UF 

;-3o%; 



99C2 99C3 99C4 99C5 99C6 99C7 I 99C8 

•0IUF I .OIUF I .OIUF .01 UF I .01 UF | .01 UF | .OIUF 
' ™— ^p-30% -|>r30% ^p-30%^-pr30% ,-p-30%<Tv "~ 



99C9 
.OIUF 

;-so% 



COMPONENTS. EUCEPT AS NQTEO 



±5% 
110% 



T 



OHMS 



,/./>A*nG 



%jh~ 






It- 1*71 



2S2 



t&L 



''-'■f-1 



_±ZL 



»-l7--» 



SCHEMATIC DIAGRAM 
VOLTAGE FAULT DETECT a 
ACCESS CONTROL 
TYPE BQZV 




H?P 



o 
to 

CO 
H» 

o 
o 

fed 



^ 



CO 
CO 




ft* 
I 

to 
o 
o 



B 



ISB>- 



■BtRI 
I 3.9K 



U-B2A 



I3A>- 



•■>■ 



•A > 

»>- 



•*> 



»>- 



4B>- 



TA>- 
»■>- 



I2A>- 



BA> 



♦5V 



JB2R2 
F3.9K 



r 



r 



r 



a 

172 H 



[ !:*»' 



*»' 



A2RS 
66 



A2R4 
56 



ASK 2 
' 56 

A3R1 
56 



A3R3 
56 

A3R4 
56 



63R2 
56 



B3RI 
56 



B3R3 
56 



B3R4 
56 



3 



U-A2 

A 



6] 162 I 



Jo. 



12^ 



X/Y 
01 1,2 



61 U2 



>0V 



0-A3 

• I 162 
- = 162 



X/Y 

61 U 



« l£ > 



>0V 



U-B3 



jl iiT~"| 



"I X/Y 

SI u 



61 1.2 



>0V 






<** 



-<3A 



-<IIA 

-<iza 



SMECr REVISION STATUS 



P623M. 



REVISION RECORD 
DESCRIFIION 



RELEASED 



V 



fit 



NOTES- 

I. UNLESS OTHERWISE SPECIFIED' 

ALL I.C'S HAVE PIN T CONNECTED TO 6R0UND 
AND PIN 14 CONNECTED TO +5V. 

A. I.C. A2, A3, AND B3 HAVE PIN 13 CONNECTED TO -5V. 



o 
o 



I4B>^ 

I 
I 
I 
I 

I 

IA>+ 

I4A>4 

I 

IB>t 



^ I 99CI I 99C2 i 99C3 I 99C4 

+J_e.euF JL.oiuf -L. oiuf -JL.oiuf 

TlUxT T T 



TP-A 
O 



► +5V 



ID 



99C5 

■ .OIUF 



TP-Z 

4 



I98CI I 98C2 I 96C3 
6.8UF vt/.OIUF vL'.OIUF 

T& V *T T 



96C4 

'.OIUF 



-J 

o 

OS 

to 

CD 
i-> 
O 

o 





U-B2B 


3 




U-82C 


3 




U-B2D 




4 


1 
I72H 




9 


1 

I72H 


12 


1 
I72H 




_i 


_ 


JP_ 


- 


, 11 


) 

















REFERENCE DRAWINGS 



COMPONENT ASSY. 54I4090I 



wammr 



COWfQNINtS. IXCfM AS NO'EO 



TT% 



-So » 



NOHMANDALE 
DIVISION 



E. TIBESAR 



4/23/7I 



M J^W-H?y~ 



.fAi********* 






t,--j.i-->t 



-Zllt 



i- i t v 



i?o~» 



SCHEMATIC DIAGRAM 

RECEIVER 

TYPE 1RCV 




-3 

O 
OS 
N> 

CO 

l-» 

o 

o 

H 



i 

to 
o 




//<»£> 



DO 
O 
CO 



~3 
O 
OS 
tO 

CD 

o 
o 

H 




1 H^O-E. 



-J 
o 
en 
to 

CO 
I-* 
O 

o 
H 



B 



to 

o 



SH I 

D 



:& 



PI-6B > — t- 
PI-6A>— *■ 



7~l 

PI-7B >— * 

PI-7A > — * — -, 



PI-I2B 



r 



PI-12 A>— * 1 

P =• 

PI-I3B) — I 

PI-I3A) — » — -i 



PI-2IB >— |- 
PI-2IA >— *- 



PI-228) — J- 
PI-22A> — *- 



PI-23B >— I 

PI-25A) ' j _ 



PI-27B>- 
PI-27A >- 



PI-30B>— 4 

PI-30A> — *—2_ 



AICRI 

— M 



AIRI 



3.9K 



AIRS 
— WV— 



AICR2 

— M 



BICRI 
— M 



BIRI 

— wv- 



3.9 K 
BIR3 



-"AV- 



3.9K 

BICR2 
— M 



CICRI 

— M — 



CIRI 

— vw- 



CIR3 



3.9 K 



CICR2 

— M 



OICRI 
— M 



DIRI 
-w/v- 



3.9K 



DIRS 

— W\r- 



DICR2 
— H 



EICRI 
M 



EIRI 

— WN<- 



3.9 K 

u® SH ' 



♦sv 



:: aicrs 
:: aicr4 



♦ SV 



: ! BICRS 
! L BICR4 



♦3V 



::cicr3 
: :cicr4 



♦sv 



1 '. OICRS 

:: 0ICR4 



♦sv 








REVISION RECORD 










REV 


ECO 


DESCRIPTION 


DRfT 


DATE 


CHKD 


APR 


A 




SEE SHEET 1 FOR REV 






I*" 












NORMASDALE 
DIVISION 



_<3L 



fee 



Gl 



62 

n r 



-JX/V 

SI 



U-^CI 



62 

162 



]X/Y 
Gl 



Sid 



U-EI 



t^- 



JH62 



-|X/V 

Gl 



SCHEMATIC DIAGRAM 
TYPE ARWV 



T 



CODE IDEnT 

19333 



c 



PI 



<3A 



-<9A 



■<I«A 



<I7A 
<I7I 



<3i:A 
<3JA 



<S3B 



54148201 



sheet 2 OF 2 I 



o 

CVJ 

00 



if* 

I 

CO 

o 



■•> 



PI 



3B>- 



B 



«•>- 



-a 
o 

02 

CO 

CD 
H* 
O 
O 

*1 



•ICRI 

M 



•ICI 
[••OIUP 



B2CRI 
M 



•2CI 



♦»W 



•3CRI 
— ♦» 



£ 



■SCI 



:•■«■ 



IIM U-il 
330 

n/ 

<I.TV 



SSOK 



^ 



ys.sv 



•I* 



^T 



i B2R2 U-B2 
' 330 

n/n 

<I.7V 



B2RI 
330K 



-+*C R 



>3.3V 



t 



+5V 



■3R1 U-B3 
330 

n/w 

<I.TV 



»3RI 
330K 



-V-*C R 



n/tt 

>3.3V 



= x 



MHIf MVIltOH iUTUI 



U-«4P 



1 
146 P 



U-»4E 

1 — 



-0 



SH 1 



SHEET NC(TYP) 
0RAWIN6 ZONE <TYP> 



U-B4A 



1 
146 



U-B4B 
'<* 14* 



13 



1 
146 



U-A4E 



C 146 



< 131 



•< lie 



<•» 



-<•• 



■(VISION MCOtD 



p^scce 



OfSCIIPIIOM 



RELEASED 



4W 



note: 

I. UNLESS OTHERWISE SPECIFIED ; 
ALL 14 PIN XC'S NAVE PIN T 
TO CROUNO AND 
ALL DIODES, SERMANIUM, 1 1801200. 



CONNECTED 
PIN 14 CONNECTED TO +SV. 



uty- 



:**ci 

•01 UP 



TP-l 

Q 



»>+- 



14 A>- 



o 

CM 
O 
ID 

m 

B 































■crciiNCi DtAwmcs 


MJllMniJatl NOHMANOAH 


SCHEMATIC DIAGRAM 
SWITCH RECEIVER 
TYPE BSA V 






COMPONENT ASSY 34130103 












BR302 






Own 


R. KONECNY 


2-11-74 






Che 


7>/&JZ,6S 


5-U-74 








COwPONtms l*Cl^l *i NO'tO 


!►*&• 


fykjttnjytr. 


T.-II-7Y 




19333 


c 


54I50203 


5 




"ZL 


10H»**<U 


VAlUl 


IaiinO 


M»C 


'./'1>*^**^ -. . 


.'«?» 




c** 


-30% 






AMt 


_lj ', vi '■n 


■ -' m 


___~-~~ - ""~'~ - "^ ^^-~-~ m ~~~~ | smiii 1 0' 2 


3 




* 






2 










1 


-i Pi' 





-J 
o 
a> 
to 

CO 

l-» 
o 
o 

"3 



B 



4A> 




AICAI 
—44 



£ 



AICI 



A2CRI 



A2CI 
i.OIUF 



ASCItl 
M 



£ 



ASCI 



.01 UF 



3 



4 



+av 



AIN2 
330 



aini 

330K 



+*C 



n/n 

<I.7V 



>s.sv 



»l» 



T 



+8V 



' A2R2 
' 330 



U-A2 



; A2RI 
' 330K 



-*^ClR 



<I.7V 



>3.3V 



T 



A3R2 
330 



U-A3 



A3RI 
330K 



-+&C 



<I.TV 



>3.3V 



1 



U-»4C 



1 
I 44 



U-A4C 



1 
I46 



U-A4A 



1 
I4C 



U-MO 



C I4« 



U-A4D 



1 
I46 



Qi-A4B 
Tl 



■EVISION RtCOftD 



DESCRIPTION 



SEC SHEET I FOR REV 



DtFf I DATi; 



PI 



< I2B 



-< I2A 



-< I0A 
-< I0B 



■<8A 



"<•• 



CO 

O 




SCHEMATIC DIAGRAM 
TYPE BSAV 

I 1 



fcoot i«nt 
19333 



C 



54150203 



SMI I 2 



I 

CO 

o 



+5V 



JA3RI 
► 3.9K 



**y 



+BV 



. ; A3R2 



A3R3 
3.9 K 



+SV 



;bsri 

>3.»K 



K>A>- 



♦ SV 



B3R2 
3.9 K 



♦ SV 



B 



JB3R3 
F3.9K 



U-A3 



4- SjlI 



U-B3 



176 



X/Y 

all 



''*lU 



SHEET KEVISION STATUS 



'r23CCi 



REVISION RECORD 



DESCRIPTION 



PI 



<6A 

< 68 
<™ 



I. UNLESS OTHERWISE SPECIFIED: 

ALL IC'S HAVE PIN 7 CONNECTED 
TO 6ND; PIN II CONNECTED TO -5V; 
AND PIN 14 CONNECTED TO ♦ SV. 



<9A 

-<9B 
<8A 




I4A> 



► 5V 



o 
o 

if 



TP-Z 

4 




-a 
o 

to 

CO 

o 
o 



tEFMENCE OKAWINCS 



COMP ASSY : 54160901 



wj;n:m:ijidi 



COMPONENTS. EXCEPT AS NOTED 



*5V. 
-30^ 



t7 



I 



NORMANDALt 
DIVISION 



6££<nJ>- 7-J6-1I 



SCHEMATIC DIAGRAM 
TRANSMITTER 
TYPE 1TCV 




H?* 



3 



-3 

O 
OS 
CO 

CO 

r-» 
o 
o 

M 



4A> 
«8> 



«> 



IIA>- 
l,B> 



12 B>- 



B 



A4RI.] 
19.6. 



U-A4A 1 12 
13 



»1 
I49H 



U-ASD 



,=1 
I49H 



A4R2 
I9.6 



a 

9I5 | 



+ 6V 

A4R4$ 4A4R! 
I9.6 f ?I9.6 

U-A4 B ||0 |» 
8 9I3 . 



U-B4A 

a 



I49H 



B4RI . ; Jb4R2 

i9.e:' :i9.« 



a 

9I5 



B4R4 
I9.6 • 

U-B4B 

4 



B4RS 
I9.6 



'l 
9I5 



+BV 



I 



3A> 



JA3RI 
J3.9K 
I13K 



U-A3B 



-■1 
I49H 



TP-D 



84R6 

IK 

±9% 



SHEET REVISION STATUS 



-<PI-6A 
-<PI-6B 



■<P1-TA 
-<PI-7B 



-<PI-8A 
-<PI-8B 



-<I2A 



-<PI-9A 
-<PI-9B 



-EL<2A 



REVISION RCCO80 



RELEASED 



J-&-X 



note: 
i. all ic packages have pin 7 connected 
to 6n0 and pin 14 connected to +»v. 



14 B> 



PI 



IA> 
.4A> 



xrx 



o 
o 

CM 
<J- 
<D 

m 
B 



,!>9CI 7ts99C2 ^99C3 
.OIUF .OIUF I .01 OF 



J. 



I 



99C4 
8.8 (IF 
35 V 
120% 



TP-* 
Q 



H^ 
I 

to 
o 

-3 



4 



DEFERENCE DRAWINGS 



COMP ASSY 54164100 






COMPONENTS. EXCEPT AS NC'tD 



-J2%_ 



OHMS 




SCHEMATIC DIAGRAM 

TRANSMITTER 

TYPE 2TLV 



:^t 



COM IDENT 

19333 



C 



DlAWING NliMlEK 

5 41642 00 

SHEET I OP | 



CO 

o 

00 



-J 
o 

OS 

to 

CD 
I-* 

o 
o 

W 




UP0- 



-J 

o 

OS 

to 

CD 

o 
o 

fed 



B 



CO 

o 

CO 





U-04A 




U-D3B 



U-E3C 



1 
I73H 



^ 



1 

I73H 




REVISION RECORD 



DtSCHFTION 



SEE SHEET I FOR REV 



DATE CHKD APP 



(~<PI- 



2BB 
2SA 



4 — <1F»I-: 

j-*— <PI-: 



-24B 
24 A 



D 



J— <pi-i 

J— *— <l"~ 



-23B 
23A 



J— <f>l-2li 

I * <I»I-2IA 



J— *— <»•"- 



-22B 
22A 



SCHEMATIC DIAGRAM 



CODf tOCNF 

19333 



TYPE STWV 



T 



54I682100 



SHCIT 2 



o 
o 

CM 

If) 
B 



CO 
O 



SHEET REVISION STATUS 



e*>J 



+3V 



1B4RI 
S3.9K 



12 A>- 



a 

140 



U-B4D 



1 
140 



10 



U-B4C 



HeviSION BECORD 



! J23£0; 



DESCRIPTION 



'ty> 



z 



U-B4B 



I.B>- 



140 



1 

I40 



TP-A 



-^0- 



U-B3D 



IS 



a 

I40 



U-BSA 



U-A4A 



B 




5A>- 



a 

I40 



U-B3B 



1 
140 



ir-*. 

-Wa 



-<I3A 



note: 

l unless otherwise specified! 

all transistors, snpn, 2n3646, 50210310 
all diodes , silicon ,92115021 

/^t ransistor, spnp, 2n49i6, 50211610. 

/^transistor, snpn, 2n3568. 50210810. 

/4\pi0DE, EENER, 50240108. 

5. ALL IX. HAVE PIN 7 CONNECTED TO *5V, PIN 14 
CONNECTED TO 6RD. 

/&, VALUE OF A3RI TO BE SELECTED IN PRODUCTION 
— TO 8IVE A PULSE OF 55US ±7US AT OUTPUT PIN 3B. 

A VALUE OF I0RI TO BE SELECTED IN PRODUCTION 
TO DETECT A SPEED OF 3000 R.P.M. ± 300 RPM 
WHEN PIN 9A IS GROUNDED. 

m DELAY TIME FOR REFERENCE ONLY. 



<!>^- 



i 



MB> 



+5V 



JA4H.I 
f3,9K 



SHEET NO. (TYP) 
DRAWING ZONE (TYP) 

i 

i 



U-A4B 



>8 



^s_ 



<» 



I4A>- 
IA> 



-<sb 



IB> 






-99CI 
'.OIUF 



99C2 
V3IUF 



1 

J 35 

— ' ±S 



. +5V 



99C3 
8UF 
35V 
120% 



8 

in 
B 



1> 



six98CI 
-.OIUF 



T 
X 



98C2 
OIUF 






-5V 



9SC3 

" 8UF 

35V 

±20% 



-J 
O 
OJ 

to 

CD 

o 
o 

W 



1EFERENCE DRAWINGS 



COMP ASSY 54170900 



aaa; 



COMPONENTS. EMCERT AS NOTED 



rzm. 



3 



NORMANOALE 
DIVISION 



BR30I 



D. G. TUTTLE 4-22-71 



MH*~**~ 



TifiA'-y^-i^-U. 



Uf. ^,-t~ 



'!-■>• V 



i±-U 



SCHEMATIC DIAGRAM 

SPEED DETECTOR 

TYPE 1UCV 




4 



A 



-3 

O 
OS 

to 

CD 
I- 1 

o 

o 

M 







r£'.'1S.!OM »:co-"~ 










11 . 


E '. - 


:■::>..■•■. 


:>-r 


0»TE 


r-. 


,!. 


A 




SEE SHT 1 FOR REV 




V 


•V 



1^ 
I 
to 




3 



f 



SCHEMATIC DIAGRAM 

SPEED DETECTOR 

TYPE 1UCV 

I 



19333 



54171000 



i_jl_:l = 



I 

ISO 
CO 



B 



o 
to 

CO 

l-» 
o 

o 

M 






pi 



**> 



I2B>- 



I3B>- 



I1B>— 

»B>- 
IOA>- 



•A>- 



«e>- 



«A>- 



«B> 



+ BV 



±A3Rl r^ 1 



U-ASC 



'+SV 



a 

140 



U-A3A 



+ 8V 



A4RI 
S.9K 



a 
1*0 



a 

140 



BSRI U-B3 
3.9K , , 

>M 



J 



10 1 



U -B4 



10 



CO 



CD 



CO 

2 

rrr: 



CD 



JTJ 



< c 



162 



U-A4 



— T 



10, 



CD 



CD 




+ 1 



T 



rr 



CD 



4<|T ' 

,l1tt:j 



182 



< R 



CD 



8 



CD 

4 




ik 



,Lzrqj 



13 



182 



A 



5HCET REVISION STATUS 



£J-<I2A 



-<I3A 



-<IIA 
<9A 
-(10* 



-<8B 



<7B 

-<3B 
<3B 



PE 29310 

PE2300O 



REVISION RECORD 



DESCtlPTION 



RELEASED 



ADOED 1WAV 



DOC SIZE a SYMBOL 

CHANGE 



3-IB-TI 



'< 



CEC 



m 



NOTE: 

L ALL INTEGRATED CIRCUIT PACKAGES HAVE PIN T 
CONNECTED TO 6RD AND PIN 14 CONNECTED 
TO + 8VDC 
A\. COMPONENTS SHOWN INSIDE DOTTED LINE , 
USED ON (WAV ONLY 



I4B> 



PI 



TP-A 



IA> 



1 



99CI 
^s6.8UF 
35V 



99C2 

;.oiuf 



— 4-SV. 



99C3 

; .oi uf 



o 
o 

(M 

o 

m 

B 



I4A>- 



i r— m 

1 



REFERENCE DRAWINGS 



JUiiKIWI- mhl WRMANDAIR 
3 DIVISION 



SCHEMATIC DIAGRAM 
TEN BIT COUNTER 
TYPE 0WAV/1WAV 




~3 

o 

Oi 
tO 
CD 
l-» 
O 

o 



B 



+ 5V 



,3B>^- 
I3A>- 



;B3R3 
• 3.9K 



6A>- 
6B>- 



IIB>- 
IIA>— 



6A>- 
5B>- 



I2B>- 
I2A>- 



W>- 



8B>- 



»B>- 



BA>- 



9A>- 
9B>- 



M4RI 

J3.9K 



+SV 
iB3 
f 3 - 



a 

I72H 



B3RI 

" 9K 



k 



A4R2 
" 9K 



U-A4B 



+5V 



a 

I72H 



!B3R2 
'3.9K 



JA4R3 

J3.9K 



45V 



a 

I72H 



JB4RI 
► 3.9K 



JA4R4 

SS.9K 



U-A4D 



a 

I72H 



U-A3B 



1 
I46 



ic2- 



1 

I46 



a 

I4I 



U-B4B 



a 

I4I 



U-B3C 



-ific 



1 
141 



U-B3A 



1 

I4I 



U-B3B 



1 

141 



1 
141 



146 



U-A3P 



1 
146 



U-A3E 



1 
I46 



U-A3C 



1 
I46 



SHEET REVISION STATUS 



f<™ 



<7A 



<3A 



-<3B 



<2A 



-<2B 



<4B 



<4A 



REVISION RECORD 
DESCBIPTION 



note: 

i. all i c's have pin 7 connected to 6nd 
and pin 14 to+bv. 



I4B>J 



tLf 9 5,' J_99C2 J_99C3 



TP-A 



-»+5V 



6.6UF 
35 V 
±20' 



f r ^p.0IUF /-p.O 



I4AM- 



IA>- 



o 
u> 
o 
a> 

*r 

m 

B 



to 

CO 



REFERENCE DRAWINGS 
COMPONENT ASSY 54I9050I 



COMPONENTS. 



*CE?T AS NOTED 






OHMS 



u > m\ mi 



BR 30! 
R. BOCHE 



!LJ£i 



l~/>.--\».>.~ . 



.'■<st-is 



4-I9-7I 



s-n.-il 



'■dtlL 



SCHEMATIC DIAGRAM 

4-BIT INPUT STEERING 

TYPE 1WBV 



19333 



DRAWING NUJ..BER 

54190601 



CD. 

2 



to 



B 



o 
to 

CO 

l-» 
o 
o 

H 



3A>- 

HB>- 



4A> 

3B> 



48> 
5A>- 



5B> 



6B> 






6B> 
TA> 



IIA>- 
9B> 



— I M>B>- 
IOA> 



I3A>- 
I2B>- 



LA4RI 

J3.9K . U-A4B 



U-A3A 



■ 1 

I49H 



t 

I46 



IA4R2 



U-A3B 



+ BV 



■ 1 
I49H 



3 3, 



1 
146 



IA4R3 

J3.9K ,„ U-A4C 



•1 
I49H 



8 3 



■C 146 



+ 5V 

|b4RI 
<3.9K £ 



+ SV 

J? 



• 1 

I49H 



U-B4A 0-A30 

3 9 



1 
146 



»K B U-B4B 



+ SV 



■ 1 
149 H 



■C 146 



U-A3F 



+ 5V 



• 1 
I49H 



II 13. 



C 146 



IB4R3 

I3.9K U-B4C 



+ SV 



• 1 
I49H 



U-B3A 



ts4R4 

S3.9K U-B40 



1* 



<1 1 

140 



+ 3V 



■ 1 

I49H 






f3.*9K 9 »- 63C 



« 12 »- B20 

mo M-T i2 <r" ~ 

172 H 



u 



U-B2A 



I72H 



JB3R2 
fl.9 



10 10 



41 



147 £ 



+ SV 



AIRI 
3.9K 



TP-B 

9U3t 



U-B30 



1 

140 



3 U-AIB 



a 

143 



8 I. U-AIA 



^M3 



U-B2B 



U IS. 



I72H > 



q a 

I72H 



SHEET IIVISION STATUS 



4^* 



-L<2B 

i; 

-p<l2A 



-L-<I3B 



REVISION RECORD 



PE293I0 

PE 23000 



DE5C1IPTION 



RELEASED 



DOC SIZE a SYM CHANGE 



JR. 



^ 



Hm 



CHK0 AFT 



•r 



<j 



m 



NOTE: 

I. ALL INTEGRATED PACKAGES HAVE PIN 7 CONNECTED 
TO ORD AND PIN 14 CONNECTED TO +SV 



I4B>-^- 



♦ 6V 



•*> 



I4A> 



99CI 

.6.8UF. 
35V 



99C2 
v.OIUF 



99C3 
>.0IUF . 



99 C4 

i.OIUF 



99CS 

..OIUF 



TP-A 

JL 



TP-Z 

JL 



REFERENCE DRAWINGS 



COMPONENT ASSY 541909001 ... 



uas 



COMPONENTS. EXCEPT AS NOTED 



120% 



OHMS 



I/4W 



ran 



NORMANDALE 
DIVISION 



VCD 



it &U*. 4-iO-le 



r>r„.j.//<) 



f'j -".'*. J.U<j 



7t- $■■*■<* 



■±la. 



-f-70 



7'l/.-7n 



(-I.1-7J 



3 



""' SCHEMATIC DIAGRAM 
NINE BIT COMPARATOR 
TYPE 0WCV 



19333 



DRAWING NUMBCR 

54191000 

I SHECI | OF | 



8 

o 

g> 

<t 
to 

B 



-J 
o 
at 
to 

CD 

o 

o 

M 



B 



to 



U-A4A 




SHUT revision STATUS 



l4B>-r- 



IA>- 

I4A>- 



RIYISION RECORD 



PE 29310 
PE 23000 



DESCRIPTION 



DOC SIZE a SYMBOL 
CHANGE 



IR. 



*M„ 



Vc 



m 



NOTE! 



I. ALL INTEGRATED PACKAGES HAVE PIN 7 
CONNECTED TO 6RD AND PIN 14 
CONNECTED TO +8V 



99CI 

G.8UF 

SSV 



99C2 
.OIUF 



-» + BY 



. 99CS 
•OIUF 



TP- A 



TP-Z 



COMP ASSY 



84191800 [ ■ ; .: ..yj <""« lt "' 



CQMPOfUNTS, except as noted 



Ti > v. 

tsqtt 



SCHEMATIC DIAGRAM 
FAULT REGISTER 
TYPE CWDV 



O 
O 

in 
B 




I 

CO 
05 



-J 

O 
Ol 
CO 
CD 
l-» 

o 

o 

H 



ioaV- 

SB>- 

»B>- 



I38>- 



B 



KB>- 



4A>- 






♦ BV 



IB4RI 
fcS.9K 



U-B4A 



SHUT ItVISION STATUS 



143 > 



U-B3A 



d 1 

140 



U-A40 



a 

140 t£ 



U-A3E 



1 
146 



U-A4C 



a 

140 



u-asf 



U-B3B 

a 

140 P 



U-A30 



c 



1 

146 



1 
146 



•_r 



U-B3D 



-C 1 



», 



140 



B3RI 
270 



J-Wv 



TP-E 






140 



VL 



B3CI 
I000PT 



JtSlO. 



IT2H > 



II 10 MM 



J^ 



<! a 

t ITCH 



U-B2A 



1 
I72H 



♦5V 

.A: 

:* 



AIR2 
-V* — 

IRI 28.7K 
3.9K ±f% 



AICI 
if 



01 UF 
I3JU-AI 



m 



a lux. 
I ibi 



♦BV 
TP-B 



kl 



A 



SB US 



♦ BV 



A4RI 
3.9K 



SIR2 



Z4.3K 
11% 
BIRI 

4 

33 * 



BICI 

JL 

2200PF 
U-B 



♦ BV 



E 



1JT_ 
161 



I7US 



TP-O 



U-ASA 



1 
146 



A2RI 
3.9K 



TP-C 



1 U-A2B 



Ids. 



J 



U, u - B4 ». 



U-A4B 



♦BV ♦BV 



A4R2 
3.9K 



H 



c| 1 

140 



A4R3 
3.SK 



U-A4A 



0-ASB 



M 1 

140 



146 > 



R 



I7SH 



U-B2B 



E 1 I. 4 I72H 3-1 

H:3 



U-A3C 



1 
146 



"^ 



SB 
<SA 



-<I3A 



<SB 

-<IIA 



Peiiooo 



WVISION 1CCQ8D 
DESCIirilOH 



RELEASEO 



Ot* 



c<^ 



note: 



I. ALL IC PACKAGES HAVE PIN 7 CONNECTED 
TO BND AND PIN 14 CONNECTED TO +5V. 



A 



DELAY TIME FOR REF ONLY. 



<IIB 



M '>T-tE 



99CI 



1 



±20% 
38 V 



99C2 I 99C3 I 99C4~ 



±20% 



6.8UF sr^tOWT yrN.OIUF 7f^.0IUF7f^.0l UF 






±20% I ±20% 



99C5 



-»»5V 



120% 



•*>r 

I4A>L 



TP-A TP-Z 

-t_J 



i 



<BA 



<2A 
<4B 



<9A 



tEFflENCC MAWING* 



COMP ASSY 



84I9ITI0 



asti: 



COMfOwtwlS, lACtH AS NOTE Li 



±8% 

uss: 



OHMS 



774TT 



uniauuL'ut 



^ 



HORMANDALf 

UltiWA 



BR30I 



yp/yj4*~^»- 



~.*i~ 






4-14-72 



vv22i 



,»-,■'' -2 



^3i 



^■?/-7t 



3 



SCHEMATIC DIAGRAM 
R/W/E ENABLE 8 FAULT DETECT 
TYPE GWEV 

"CD" 



fOOf tDlMl 

19333 



DRAWING NUMHR 

5 419 18 10 

I iMtir f Of I 



8 



Q 
00 

2* 
<J- 
in 
B 



HPP ' 



o 

Oi 
CO 

CO 

t- 1 
o 
o 

H 



B 



IOB>t 
9A> 
IOA> 



PI 



3B> 
3A> 



SA 
SB 



8A> 
8B> 



6B> 



«*> 



I2B> 
IIA> 



+ 6V 



• B4RI 

:s.sk 



a 

141 



U-A3B 



1 
I72H 



+ SV 



A4RI 
3.9 K 



a U-B4B 



|2 U-A3D 



1 
I72H 



U-A3C 



+ BV 
♦ B3RI 



A4R2 , 
3.9K ; 



1 
I72H 



1 

141 



IO.OK 
±1% 
I O 



6BPF 
tlOV. 



€K 



1 -fL 

IGI 



2 SONS 



A 



U-A3A 



1 

I72H 






S 

t>V w 



r 



SHEET REVISION STATUS 



r-< MB 



<2B 



<4B 
<4A 



<I2A 
<I3B 



<I3A 



<7B 
<7A 



PE 293 1 

PE 23000 



REVISION RECORD 
DESCRIPTION 



RELEASED 



00C SIZE a SYMBOL 
CHANGE 



JR 



'U 



i( 



m 



I. ALL INTEGRATED CIRCUIT PACKAGES HAVE PIN 
7 CONNECTED TO GRD AND PIN 14 CONNECTED 
TO +5V 
^S^ DELAY TIME FOR REFERENCE ONLY. 



I4BV 



PI 



•A>t- 



+ I »9C 

I 



BSV 



1 



I 9»< 

7k -ot 



9»C2 
UF 



T 



-•■+5V 
99C3 
.OIJF 



o 
o 
<0 

CM 

22 

IO 
B 



H^ 
I 

to 



REFERENCE DRAWINGS 



COMPONENT ASSY 54192500 



COMPONENTS. EKCEH AS NOTEO 



±S% 



OHMS 



T741T 



juuiiauiuii 



CHK 

INGR 



NOflMAMJALE 

jm division 



G.VANDEGRIFT 



0. RADCLIFFE 



P.P. AOAMAVICH 



5.W. OLSON 



T. MCOONALO 



414-70 



5 -27- 70 



SCHEMATIC DIAGRAM 
UNIT RESERVE 
TYPE 0W6V 



COOC IDEM I 

119333 



DRAWING NUMll* 

54192600 



CO 

2 



>4^ 
to 

l-» 

00 



-> 



B 



l°B>T 
9A> 

10A> 



3B> 
3A> 



5A 
SB 



9B> 
8A> 
SB> 



6B> 



«*> 



I2B> 
IIA> 



: A3RI 
' 3.9K 



JA3R2 
SS.9K 



+ 9V 

A 



B4RI 
J.9K 



U-B4A 



Ik 
141 



U-A3B 



+ 5V 



A4RI 
3.9K 



. U-A4A 
-?<* 



5 U-B4B 



i 

I72H 



f B3RI 
I «ia^— 



10 



+ SV 



A4R2 
3.9K 



I72H > 



U-B4C 



1 
I4I 



I0.0K 
±l% 
I !» 



B3CI 

6BPF 

iiO% 



m 



1JL 

I6I 



280 NS 



A 



U-A3A 



I72H > 



°?ITSH 



£V 7Si 



SHiEr lEvlS'O* STATUS 



P< iib 



<2B 



<4B 
<4A 



<I2A 
<I3B 



<7B 
<TA 



REVISION RECORD 



RELEASES 



■2-7/ 



M 



note: 

i. all integrated circuit packages have pin 
7 connected to gnd and pin 14 connected 

TO +BV 
/■^ DELAY TIME FOR REFERENCE ONLY. 



I4BV 



•*>+" 



,3A>i 



+ I 99CI I 99C2 

T.»v UF T'°' u ' 



UF 



•±±20% 



T 



99C3 
OIUF 



o 

CO 

c\J 

% 



» — » 

1 



TP-Z 



-a 

o 

05 
DO 

CO 

t-» 
o 
o 

M 




<3 
O 

to 

CO 

o 
o 




I 

N> 
t-» 

CO 



ICO 



(¥23000 



WVIIIOW 



MKDIrtlOH 



RELEASED 



<■»,« 



note: 
i. 



A 



UNLESS OTHERWISE SPECIFIED : 

AIL DIODES, SERMANIUM, MSOIIIOO 
ALL IC'S HAVE PIN 7 CONNECT tO 
TO MO AND PIN 14 TO *SV 

DEL At TIME PON REP ONLY. 



.1 


•I 












•»CI 

cs.sur d 
38V n 

±20% 1 


SSCf- 

r mcs 

•WUF 

-z 
} 


iaS. 


' TP-A 
9 TP 
< 


IA^- 








„.v 












■v 



• ♦•V 



lEFfDENCE M»W|NGS 



a„aa. D,v, "°" 



SCHEMATIC DIAGRAM 
UNIT RESERVE 
TYPE 2WGV 



m 



Vi 



9 

CM 

B 




to 
to 
o 



-a 

o 

to 

CD 

o 
o 




-a 

o 

Oi 

to 

CD 

o 
o 

M 



B 



■A* 



4.>- 



HA)h 

I2A>-| 



to 

IO 



I9B>-1 



12 B^ 



"V 



»A>J 



8 *>t 






bbV 



1 

I72H 



^T. 



SHEET HEVlSlON STATUS 



. U-B4C 



1 
I72H 



^<3B 
■^IIB 



+5V 

.;B4 




+ sv 

i 



400 US 



U-B3B 



B4RI 
" 9K 



1 40 > 



U-A4A 



IT2H 



T-A2C2 
I0OOPF 



REVISION RECORD 



?£ 2.5 occ 



B2RI 
IK 



4 U-B2A 

— o 



1 



1 
140 



U-B4B 



a 

I72H 



I72H 



1 
I40 



U-B4A 



a 

I72H 



a 

I72H 



U-B3C 



a 

1 40 



TP-D 
, U-B2B O 



ii 



I47 > 



,3 JL 



I7SH 



<I3A 



<4A 



-KlOA 
■<I0B 



<8B 



<" 



RELEASED 



IZ-I-7I 



M. 



note: 

i. all ic packages have pin 7 
connected to gnd and pin 14 
connected to +sv 



A 



DELAY TIME FOR REFERENCE ONLY. 



,4B> 



«A> 
I4A> 
8B> 



«i.8UF 

33V 

+20% 



r99C2 
.01 UF 
-30% 



;99C3; 

.01 UF 



99C4 
' .01 UF 
-30% 



I r 



X TP-2 

- Q 



•EFERIMCE drawings 



COMP ASSY 34193301 



pjnpisr 



CO"*C**tMTS. txctn AS NC'tD 

tzr 



ic.t»*-*:t 



Ut BATING 



idSL 



NORMANDALE 
DIVISION 



BR30I 



&Ur^ 



irSL-^MantaxLO^aaL 



dJ iA».~ 



012L 



ll-H-Tt 



SCHEMATIC DIAGRAM 
SECTOR /INDEX SEPARATOR 
TYPE 1WJV 

"7" 



o 

<!" 
IO 

m 
B 



CODE I0ENT 

19333 



drawing N<j«eet 

54193401 

I SHffT I OF I 

~P0~ 



CD 

4 



1 

CO 
CO 
CO 



"* 



4B>- 



3B> 
3A>- 



eA>, 

6B>J 
78 >j 



• B>-j 



»A>j 
I3B>J- 



I2B>4- 
IOB>J- 

IIB>J- 



I 



A3R2 

3.9K. U-ASA 



a 

140 



► SV 



J-A3R3 AA3R4 

&9K J3.9K 4 U-ftSB 



140 :► 



♦ SV 



8?S3.9K U-A3C 
8K> ^ 



140 



♦ SV 
&SR7 3 



*A2RI 



U-A2A 



a 

143 



• U-AZB 



143 j! 



♦ SV 



JB2RI 
FlK 



» U-B2B 



10 



143 Oi 



I U-B3A 



143 > 



I U-B2A 



9U-B3B 



JO. 



143 d: 



'* 9 57 £*-9K U-A30 
■9K J ^ _ 



a 

140 



SHEET REVISION STATUS 



<4A 



<SB 



<2A 



<9B 
<I3A 



-<I2A 
-<I0A 
<MA 



REVISION RECORD 



FEZiOCO 



DESCRIPTION 



RELEASED 



note: 
i. all integrated circuit packages have 

PIN 7 CONNECTED TO GND AND PIN 14 
CONNECTED TO +5V. 



o 
o 

(0 
<X> 

in 
B 



148)4 



I TP-Z 

'*H— J 1 

, 4A >j L 



B.8UF 

35V 

±20% 



;»9C3 

.01 UF 



o 
as 

CO 
CO 
r-» 
O 

O 

H 



RtEtRENCE DRAWINGS 

COMPONENT ASSY 94194500" 



V ■■■II, 



COMPONENTS. EXCEPT AS NOTED 



*8% 

-30% 



OHMS 



I/4W 



NORMANDALE 
DIVISION 



t£ ■ ifnU- 



yipii- 



*£ 



7-/. 



2i 






SCHEMATIC DIAGRAM 
BUFFER 
TYPE 1WMV 



CODE IWNI 

19333 



DRAWING NUMBER 

54194600 



CD 





HPp 



o 

OS 

to 

CO 

l-» 

o 
o 

H 



B 



"^ 



4B>- 



SB>1 



«A>H 
«B>-I 



7B>H 
7A>^ 



SB>-j 



9A>{ 
I3B>J 



I2B>+- 
IOB>[- 

IIB>-I 



U-A3A 



1 
I72H 



1A2RI 



U-A2A 



a 

143 



9 U-B2B 



a 

I4S 



U-A38 



1 
I72H 



• U-A2B 



a 

l/»3 



+ 8V 



U-ASC 



I72H > 



B2RI 
IK 



I U-B3A 



143 



I U-B2A 



143 > 



» U-B3B 



ja 



143 * 



IJ-A3D 



1 
I72H 



SHEET teviSIQN STATU S 



<4A 
<2B 



<5B 
<«A 



2A 



<9B 
<I3A 



j"<ttA 

K ,0A 



— KlIA 



PiZlxo 



REVISION RECORD 



RELEASED 



"N* 



note: 

i. all integrated circuit packages have 
pin 7 connected to 6nd and pin 14 
connected to +8v. 



.4B>£ 



I TP-2 



1 T 

•aH — L 



I4A>" 



99CI yjZf/SCZTK 99C3 



6.8UF 

3BV 

£20% 



•OIUF 



— fc+sv 



•OIUF 



/fWi 



8 

IO 
B 



i 

to 
to 

CO 



REFERENCE DRAWINGS 



COMPONENT ASSY 84194501 



MRMH 



COMPONENTS. »CEPT AS NQTED 



±5% 

.=ac.2i_ 



OHMS 



I/4W 



NORMANOALB 
DIVISION 



FIRST 

-as; 



BR 301 



R. BOCHE 



II-I-7I 



//•»'?/ 



SCHEMATIC DIAGRAM 

BUFFER 

TYPE AWMV 




B 



+sv 



»A>* 



»■>- 



»*>- 



II B>J 



II A>- 



••>- 



w»>- 

12 A>- 



<•> 



Ht>- 



22B>- 



2tA>- 



»•> 



I3A>- 



"•>- 



(3 A>- 



ASRI 
3.9 K 



C 146 



48V 



A3R2 
3.9 K 



U-A3B 

T - 

I4C 



U-B2A 



IT3H > 



a 
irsH 



I73H > 



IT3H > 



J!_ 



iTSH y 



U-BIC 



• 
I73H t>= 



B 
I73H 



a 



a 

I73H 



U-C2B 



U-C2C 



a 

I73H 



ITSH > 



IT3H > 



J ■ 



a 

I73H 



U-CIC 



IT3H > 



a 

I73H 



a 
I73H tyj 



SHUT lEVISION STATUS 



-® 



SH2 
Bl 



SH3 
C3 
SHI 
Bl 



KE> 



-<£>c1 9 

9H2 
Bl 



-O.^ 



SH3 
13 

SH2 
Bl 



* H £ *\>SHEET NO. (TYP) 



AWING ZONE (TYP) 



SH2 
AS 



01H3 
A3 



P£ £2 :.-■> 



HEVISION «KO»D 

OISCUFTION 



I. UNLESS OTHERWISE SPECIFIED: 

ALL XC PACKAGES HAVE PIN T CONNECTED 
TO 6ND AND PIN 14 CONNECTED TO +9V. 



34 B> 



■A> 



34 A> 



J-99CI -L-99C2 -L.99C3 J-99C4 -L.99C3 
■T^rflUF 'T'.OIUF 'fNOIUF 'T'.OIUF 'T^rflUF 



► +5V 



-*-99C« T±r99CT •Jr99C8 ■£- 

muf "TNoiuf 'TNoiuf 'p 



O 

o 

IO 
B 



>-L-99CII ■tL-99CI2-±-S 
■ 'p.OIUF 'T^rflUF 'p.l 



■9BCI0->-99CII - L -99CI2-i-99CI3 
'.OIUF ^P.OIUF 1\0IUF T*.OIlJF 



■J r TP-A 





TP-Z 

i 



-®r 8 3 



SH2 
A2 



SH2 
A2 



■cfckenCC drawings 



COMP ASSY 84198100 



wm 



COMfONINTS. fKCfrT AS NOTED 



TOLERANCE VAlUj BATinG 



1a%" 



|Sj2j2£ 



ttG.TUTTLE 



^oc^,- 



1/£;<.s.L 



r.-ii-y. 



7-4-21- 



14--; 



/"//?■ 



SCHEMATIC DIAGRAM 
MULTIPLEXER PART I 
TYPE 2WWV 



COOE lOENI 

19333 



C 



DRAWING NUMBER 

54198200 



■or 
5 



tAPJDl 



7A>* 



27 8 >- 



27 A >- 



28 B >~ 
28 A >- 



26 8 >- 



26 A >- 
29 8 >- 

29 A >- 
31 8 >- 



6A>- 



31 A >~ 



328 >- 



32A >- 



SOB >- 



30A >- 



338 >- 



33A >- 



>A3R3 
S3.9K 



C 146 



JA3R4 
f 3.9K 



1 
I46 



U-02A 



i73h y 



a 

I73H fc> 



8 
I73H 



a 

I73H t>2 



U-E2A 



173H y 



a 

I73H 



I73H > 



U-EIC 



I73H > 



a 

I73H 



a 

I73H 



S 

I73H 



U-E2B 



I73H > 



a 

I73H 



U-EIB 



I73H > 



U-EID 



a 

I73H 



RtV I ECO 



(E.lSlON RECO'3 



SEE SHEET I 



-or, 3 



-<■)»«» 



C 3 

SH I 
82 



C3 
SH I 
B2 



-€>? 



<£> 



SH 3 
B3 
SH I 
82 



SH 3 

3 

SH I 

82 



"© 



-€> 



SH 3 
8 3 
SHI 
A3 



Shi 3 
B 3 
SH I 
A3 



-®: 



-©aV 



SH 3 

3 
SH I 
A3 



A 3 
SH I 
A3 



DIVISION 



SCHEMATIC DIAGRAM 

MULTIPLEXER PART I 

TYPE 2WWV 



19333 



c 



o 
o 

CM 
CO 

g> 
m 

B 



54198200 



JZz 



*A>JjJ- 
i7 6>- 



t7A>- 
»B>- 

«B>- 



4A>- 



l+sv 
>* 3RS 

I ?3.9K 



U-A3C 



3B> 



»»>- 



T»>- 



si>- 



B 



«•>- 



**>- 



• »>- 



• *>- 



1 

I46 



•C I4S 



a 

I73H 



U-A26 



I7SH > 



U-A2C 



a 

I73H 



rrsH > 



JI 



U-AIA 



a 

IT3H 



a 

I73H t>2 



IT3H y 



U-AID 



a 

IT3M b" 



E3RI 
390 



SH I 
82 
SH2 
Bl 



^ 



SE3R2 
f390 



B2 

SH2 
Bl 



SH 
B2 
SH2 
Bl 



^ 



E3R3 
390 



SH 
B2 

SH2 

B 



'<0>J 



E3R4 
390 



iESRS 
?390 



SH 
A3 

SH2 
A2 



^-" 



C3RI 

390 



SH 
A3 
SH2 
A2 



& 



JC3R2 
7390 



SHI 
A3 

SH2' 
A2 



+ 3V 



E3R6 
390 



SH 
A3 



SH 
A2 



i<EH 



U-E3C 

-T— 

<3 I46 



I46 



U-E3E 



1 

I46 



1 
1 46 



1 
kl I46 



< I4S 



1 
I46 



U-E3A 



C H6 



IT3H } 



►5V 

JC4RI 



U-C40 

-a— 

IT3H t> 



II 



4C4R2 
> I K 



I73H y 



JC4R3 
r I K 



a 

I73H KS^ 



»-5V 
<C4R4 

JUL 



i73H y 



a 

I73H 



IT3H ji 



a 

IT3H h!L 



REVISION RECORD 



DESCRIPTION 



SEE SHEET I 



1 

1 46 



C I46 



1 
I46 



1 

I46 



-<I9A 



-<2IB 



-<2I A 



<I5B 



-<23B 



•<24A 



-<23B 



-<2S A 



wwm 



«ij 



SCHEMATIC DIAGRAM 
MULTIPLEXER PART I 

TYPE 2WWV 
I 



CODE IKNr 

19333 



54198200 



SHEET 3 



S 



I6B> 



I4B>- 
I3B>- 



I3A>- 
5B>- 



6A>- 



3ZB>- 
5A>- 



4B>- 



3B>- 

9B>- 



IOA>- 



3IA>- 
9A>- 



7B> 

I5A>- 



I6A>- 



B 



I7A>- 

zbbV 



!7A>- 
26$- 
3SA>- 



JC4RI 

J3.9K 



♦SV 



4C4R2 
?3.9K 



± 



U-C4A 






a 

143 



TP-C 



[I 



0-C4B TP-S 

6 



a 

145 



I I — s 



10 



U-A3A 



145 > 



U-A3B 




143 > 



U-B3B 



T~ — 145 

a 



10 



143 > 



0-E3B 



1 
145 



J 



I 



U-E2A 

f a I 

141 t 



»5V 

|a_, 

J 3.9 



*V! 



T^ 



U-A2B 



1 

I40 



♦SV 



SA2R2 

?3.9K 






1 
1 40 



SA2R3 
f 3.9 K 



: <L 



I40 



SA2R4 
?3.9K 



"E?7 



I-A2D 



1 40 



t3V 



JC2RI 
fS.9K 



I40 



♦ 5V 



E2RI 

9K 



SE2R2 
f3,9K 



IKE2B 



< I4I 




-© rs 



SHEET NO. (TYP) 
DRAWING ZONE <TYI') 



COMPONENT ASSEMBLY 54I98900 



SHEET REVISION STATUS 



<2A 



■<4A 



<3A 



-<IOB 



-<IIB 



-<•* 



<TA 



-<I7B 



-<27S 
-<32A 



PE293I0 
PE230&C 



REVISION HECCHtD 



DESCtlETION 



RELEASED 



DOC SIZE a SYM CHANGE 



f.6 



i/fh < 



v» 



* 



tJ 



VZ- 



NOTE: 

I. ALL INTEGRATED CIRCUIT PACKAGES HAVE PIN 7 
CONNECTED TO GRD AND PIN 14 CONNECTED T(> +3VDC. 



34E! 



I+99CI I 99C2 _|_ 99C3 S 
? r .6.8Wv?;.0IUF ?^;X)IUF?js. 



-•♦5V 



99C4 

.OIUF 



99C5 99C8 99C7 

7k.oiuF7k.oiuF?k;.oiuF^; 



99CS 

.OIUF 



IA> 



34>^- 



1 



J_99C9 I 99CI0 I 99CII I ■ 
/-rN.OIUF^p.OIUF /-p..OIUF 7jZ. 



---_. 99CI2 
..OIUF ^tn.OIUF 



O 

o 
o 

m 
B 



TP-Z 
? 



REFERENCE DRAWINGS 



_15%_ 

♦20% 



T 



OHMS 



"...1 P* v| S'OW 



VCD 



trZ^HL. 



-H- 



SCHEMATIC DIAGRAM 

COUNTER CONTROL 

TYPE 0WYV 



19333 



54199000 



MB>- 
30B>~ 



30^- 
I9B>- 



ia>- 
«sb>- 

23^- 



22A>- 

73fy- 



2S*V 



r^ 



i®- 



u-cs* 
"el i 



13, 



?3.! 



E2RS 



U-C3S 



145 >= 



10. 



13 



U-D3A 

1 
I4S 



U-03t 



5± »* *- 



E2M 
3.»K 



U-E2C 

ioT 1 * 



♦sv 



Jem 
Fssk 



I . u-c 



140 



iCZRS 
?3.»K 



140 



tcziw 
fswc 



Tffid 



u-cac 



1 

140 



<*•* 



<»» 



-<I2A 



-< IIA 



-<S4» 



<eBB 



<2I* 



<"• 







KVISION RECC*D 










■ IV 


ICO 


C-flCS^Ti-CN 


titFt 


&*Tf 


C*.; 


«t>f 


B 




SEE SHT 1 FOR REVISION 


X 









SCHEMATIC DIAGRAM 
COUNTER CONTROL 
TYPE BWY V 

I 



tF 54l9S000 id 



-J 

o 

05 
CO 

CO 

o 
o 

H 



i 

to 
to 

CD 



.B>i 



29A>- 

SOi >- 



32B >- 



»5V 



il 



A2R2 

A2RI A2CI ?383K 
3.9K M 

I.IUF 
, I IU-*2 

TT 



^ 



1 

I46 



x^ 



1 

146 



U-02A U--D2B 

I72H 



p iT ' H | _[ 



13 




"-cic 



1 
140 



1 
I4I 




72 „ #_0 at^ 



145 > 



JL£2D 



a 

IT2H 



.SHEET NO. 
.DRAWING ZONE 



MicEl 



u-cie 
3 

"gitsh 



ieiri 

f S.9K 



-rcjs 



OS,- 



'till MVIJIOH STATUS 



34 B>! 



'-<•* 



-<»A 



-<3B 
-<32A 



•*>" 



-<33A 



34A>- 



REVI5ION BECORIT 



y 



note: 

i. all integrated circuits have pin t 
connected to gnd and pin 14 connected 

TO *SV. 
2. DELAY TIMES ARE FOR REF ONLY. 






UF 
120% 



I 99CS I 99C6 I 99C7 I 99C 
-L-.OIUF -fc.OlUF -±-.0IUF ^Jr.OI 
-T- £ 20% -p ±20%'T X ±20% ip ±2 



99C9 99CI0 99CII 99C12 

-L-.OIUF-J-.OIUF -J-.OIUF -J-.OIUI 
±20%^ ♦ 20%'T'i20%'T- t~ 



UF 
20% 



99CI3 I 99CI4 199015 I 9! 
^-.01 UF tJt.OIUF Tb.OIUF -}r* 



99CIC 

I...,. _ .».«. „r.oiuF 
♦ 20% 'P ±20% '| N 120% 



TP-A TP-Z 

T T 



tIFERENCe DRAWINGS 



;| DIVISION 




SCHEMATIC DIAGRAM 
DIFFERENCE COUNTER 
ODD/ EVEN + SLOPE 
TYPE RWZV 






I 

CO 

GO 
O 



o 

OS 
N3 
CD 
l-» 
O 

o 
W 




o 

C5 
CO 
CD 
H» 
O 
O 

w 




BB> 



B 



Xfc 



S3A >- 
8S» >- 



S2B >- 



3IA >- 



l£. 
I 
CO 

to 



SHEET NO. 
DRAWING ZONE 



IA4RI 
\| f ±1% 



U-A4P3O0PF 

3. lu 



J-jj-CI 



r3 "' 



EIRI 
3.9 K 



(40 US) 

A , U-CIC 




140 



U-OIA 



a 

I72H 



5 — 

B 8lTSH 



REFERENCE DRAWINGS 



C0~MP 



ASSY 54 19930 T 



SHEET REVISION STATUS 



S4B>^L 



<5A 



<2A 
<32A 



IA>- 



S4A>-i- 



?e: 



REVI5ION RECORD 

oescsifTioN 



RELEASED 



sTT 



note : 

i. all integrated circuits have pin 7 
connected to 6nd and pin 14 connected 

TO ♦»V. 
/£\ DELAY TIMES ARE FOR REF ONLY. 



99CI 99C2 |99C3_ 99C4 

6.8UF -J-.OIUF -J-.OIUF -±- .01 UF 
% 'p-SO* ^-30% 



35 V T 
±20% I 



99C5 99C6 99C7 

-•-.OIUF -tJ-.OIUF -i-.OIUF 
' - 30% T -30% 'T -30% 



199C 
-»~ »0I 



99C8 
UF 
30% 



99C9 99CI0 99CII S9CI2 

■ .01 UF -J- .01 UF -J- .01 UF -±- .01 UF 
' -30% 'T* "30% *T " 30* *T "30% 



O 

g> 

I? 






| 99CI4 9 

^J-.OIUF ^. 

, '1^-30% 'T N - 



99CI3 99CI4 I 99CI5 

•OIUF ^r.OIUF ^ir.OIUF 
-30% 1 -30% T^-30% 



TP-A TP-Z 



pmraG 



i 



NORMAMOALE 
DIVISION 



k'. STB.Ct.TBR. 



7-24-72 




SCHEMATIC DIAGRAM 
DIFFERENCE COUNTER 
ODD/ EVEN + SLOPE 
TYPE DWZV 



l 

CO 
00 

t>o 



-3 
O 

as 
to 

CD 
I-* 
O 

o 

m 



*^r 



29B> 



23B>- 



tlA^ 



2BA>- 



»2B>- 



3IB>- 
S0A>~ 



Jft 



30B>- 



24B>- J 



U-B3 




REVISION RECORD 



SEE SHT I FOR REV 



146 > 



U-D4C 



U-D4A 



1 

I46 



S12 — CO 



1 

Me 



1 

I46 



I0I 



♦ SV 



' E4RI <E4R2 
• '3.*K ?3.»K 



^'©-H 11 



r4?H 

rtr 



a 

147 



a 

143 



TP-C 



• I 



O 1 



I I 



I 



a 

IT2H 



U-D40 



1 
I46 



1 
I72H 



U-C2 



I47 3! 



TP-B 

-Urr 



U-02D 



L^ 



1 

I72H 



140 > 



-<i a 

I72H 



1 
172 H 



£&, 



am™ 



^ 



NORMANDALE 
CXVWON 



SCHEMATIC DIAGRAM 
DIFFERENCE COUNTER 
ODD/ EVEN + SLOPE 

TYPE DWZV 



'CODE I01NI 

19333 



c 



X^X7 



<9A 



<7B - 



-<I6A 



-<ISB 



-<I2B 



-<I2A 



-<23A 



-<21B 



-<I7B 



3 

in 

B 



-<I7A 



-^25A 



-<I0A 



"<«* 



-<I0B 
-<24A 
-<23B 



54199407 



3 



T 



bi' 

2| 
J I 
(9| 
Z 

3 

<| 

3 
Ul 



From 



COMMENT SHEET 
PLEASE COMPLETE ITEMS 1 THRU 11 



(i) 



(« WMTIWT OR ATTENTION OF 



(S) STKET ADDRESS 



(4) CITY AND STATE 



Manual 



inTOrmatlOn (From R.vi.ion 


Record) 


(5) MANUAL TITLE " 




(7) REVISION 





Equipment 
Information 



(9 ) EQUIPMENT NO. AND 0ESCRH>TION 



(From Equipment 
Nomoplolo * FCO Log ) 



(K» SEMES CODE 



IE } FCC S INCORPORATES INTO EQUIPMENT 



V» ©FlfJffCfl i * 



This form is not intended to be used as an order blank. Your evaluation of this manual will be welcomed bv r on t,«l rw„ 
Corporation. Any errors suggested additions or deletions, or general commemHiy be made atow Plea«7n«£f£ 
references to figure number, assembly number and design configuration level. 



NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 

FOLD ON DOTTED LINES AND STAPLE 



STAPLE 



STAPLE 



FOLD 



FOLD 



FIRST CLASS 
PERMIT NO. 8241 



MINNEAPOLIS, MINN. 



BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN U.S.A. 



POSTAGE WILL BE PAID BY 

CONTROL DATA CORPORATION 

Technical Publications Department 
7801 Computer Avenue 
Minneapolis MN 55435 




o 

z 
g 
< 

U 



FOLD 



FOLD 



CONTROL DATA 



CORPORATE HEADOUARTERS, 8100 34th AVE. SO., MINNEAPOLIS, MINN. S5440 
SALES OFFICES AND SERVICE CENTERS IN MAJOR CITIES THROUGHOUT THE WORLD 



PRINTED IN U.S.A. 



